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MakesAMPCO METAL 
Available for Every 
Type of Welding Work 


Here's HARDNESS—in six grades up to 
375 Brinell. The ideal electrode for welding 
hard materials and for hard overlays for 
heavy bearing service. 


—with TOUGHNESS and WEAR RESIS- 
TANCE to a remarkable degree, and great 


resistance to corrosion. 


—and STRENGTH! AMPCO METAL has 
tensile strength up to 75,000 lbs. per square 


inch, and compressive strength up to 
171,000! 
These properties have made AMPCO 


METAL outstanding for the tough jobs in 
industry—the metal that makes good when 
all others fail. 


Now its properties are available in easily 
handled coated welding rods—six grades— 
suitable for metallic arc, carbon arc, and 
oxy-acetylene welding. When you're up 
against a welding problem—whether it's 
fabrication or repair—ask our engineers how 
AMPCO-TRODE can help you. No obliga- 
tion. Write. 


AMPCO METAL, 


Dept. WR-5 


INC, 


Milwaukee, Wis. 


AMPCO-TRODE 
A product of 


Proof of strength! A 
test bar turned of S.A.E. 
1020 steel, with a 
V-notch weld of Grade 
18 AMPCO - TRODE. 
The steel necked down 
on both sides of the 
weld and broke at 
84,000 Ibs. per square 
inch. The weld remained 
unaffected 
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A QUARTER CENTURY OF WELDING 





“ee 


T. B. JEFFERSON 


Editor, The Welding Engineer 


Interior of Glen L. Mar- 

tin Co.’s Welding Shop. 

(Photo, U. S. Army Air 
Corps) 


Our Nation has advanced considerably in the past 25 years. Wages 
have increased, working hours have decreased and life has become 
more luxurious and welding has contributed greatly to the changes 


in the American way of living. 


Moms FUSION welding is 
much older than many of 
us realize. Fusion welding as we 
know it today, might be said to 
have had its beginning in 1885 when 
de Benardo invented the process of 
electric welding. Resistance weld- 
ing had its start in 1887 with Elihu 
Thompson’s_ resistance welding 
patent and in 1900 when Fouche 
and Picard developed the first 
commercial oxy-acetylene welding 
torch, the art of gas welding was 
under way. Until Eugene Bour 
nonville brought the first welding 
torch to this country, these various 
welding processes were more or 
less dormant or entirely in experi 


mental stages. It was not until 
35 years ago (1906) that the earli- 
est users of the various welding 
processes began to install welding 
equipment for commercial pur 
poses. 
Acetylene Association 

In 1909, the then 12 year old In- 
ternational Acetylene Association 
saw that welding would possibly 
open a field for the use of 
acetylene in addition to the then 
flourishing acetylene light 
The opinions of the day 
were expressed in the 
excerpts a paper by Henry 
Cave on autogenous welding pos 
“The principal develop 


new 


gas 
business. 
follow ing 


from 


sibilities : 
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ment has taken place in the welding 
of non-ferrous metals, it being now 
possible to weld all alloys of cop- 
per... The welding of aluminum 
has been considerable during the 
past year, cracked and _ broken 
aluminum castings being welded 
up with certainty. . . Such alloys 
as monel metal, which is coming 
into extensive use, can be welded 
satisfactorily. There are, of 
course, certain limitations to the 
practical use of this process, and 
these are better understood with 
the result that by making less 
failures, more confidence is given 
having slight 
knowledge of it. Certain firms are 


to those only a 


Review 21 











Automatic gas welding small fans at the rate of 3000 to 4000 per day. 
(Photo Linde Air Products Co.) 


holding off placing orders for 
equipment because they think there 
will be considerable improvement 
in the apparatus in the near future. 
In my _ opinion, the 
only improvements of 
importance in this process will be 
in the methods of carrying out the 
work, the apparatus now on the 
market being all that could be de- 


however, 
possible 


sired. . . The use of this form of 
welding in connection with me- 
chanical means for feeding the 
work under the torch is_ being 
developed extensively.” 

It hardly seems possible that 


such could be made in 
oxy-acetylene welding in the two 


short years it had been in commer- 


progress 


cial use. Even then there were 
thoughts of automatic welding! 
In the years that have intervened, 
we have learned, however, that 


there was much more to be desired 
for welding than was indicated in 


1909. 


Early Resistance Welding 

Thirty years ago, spot welding 
began to replace rivets. The most 
famous application, probably best 
known to railroad men, was a gon- 
dola C. B. & Q., No. 71699 which 
was built by the American Car and 
Foundry Co. in 1911. This re- 
sistance welded coal car was 
“banged” around the country for 
many years. In such service it 
proved the practicability of welded 


fabrication and showed that the 
maintenance expense on _ such 
equipment was comparable with 


cars of riveted construction. 
A few years later saw the con- 
struction of the first welded pipe- 


22 Review 


lines in Pacific Coast oil fields. The 
oil industry, recognizing the fact 
that welding was highly practical 
as a means of joining pipe, installed 
several pipelines of short length for 
experimental purposes. A welded 
gas line to the 1915 Panama-Pacific 
Exposition marked the first of the 
country’s many welded gas lines. 
The Welding Engineer 

During the first 10 years that 
welding was in use in this country, 
there were no real enthusiastic 
boosters of the processes outside of 
the industry. The few fabricators 
who were using the process were 
reluctant to experiment too much 
because the public was none too 
eager to accept welded products. 
In 1916, however, L. B. Mackenzie 
decided that the welding industry 
needed publicity. He felt that this 
infant industry offered the public 
many superior fabrication possibil- 
ities which would ultimately lead 








to better, faster and less 
products. So, to adequa 
licize this industry, Th, 
Engineer was founded an 
its pages, all who were 
were afforded a 
constant contact could 
tained with the latest deve 


means 


of the welding industry 
lusty infant industry wa 
on its way. 
The World War 
When our nation 
World War 24 years a 
welding processes with the exe; 
tion of 


ente 
gO, a 
resistance weldi1 
considered primarily to be 
only for repair and maintenar 
work. Resistance welding | 
gun to replace rivets in some 


plications usually when streng 
was not considered to be of prit 
importance. It was indeed 

tunate, however, that our nati 


had progressed to the point of | 
ing recognized the welding pr 
esses as a repair tool 

It was this repair tool that 
prised our enemy during this 
world conflict. By its use, we wet 
able to repair seized enemy 
chant ships which had been 
and to retur 
these ships to service again 1 
than 9 
had not been available, it is not 


aged in our ports 


months’ time If weld 
heved that it would have bee 
sible to repair these vessels in 
time to our nati 
any assistance during the War b 
cause of the intricate castings 
other had 


aged. welding, ho 


have rendered 


parts which been 


The 


ever, greatly simplified the problet 


use of 


and made it possible for our 





Welding is used extensively in building this tubular frame automobile. 
(Photo Formed Steel Tube Institute) 
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o repair what had been 


vards bee 
‘ermed “irreparably damaged” in 
very short order. 


While welding was helping as a 
tool, the cutting processes 
ssisting as production tools. 


repail 
were a 
Flat cutting was in use in many 
plications and consequently was 


app - a 
‘reeing machine tools for more vital 


work. Electric cutting was being 
ised effectively for nicking bars 
or shell stock. After the bars 
were nicked, they were easily 
broken under a power hammer. 


shell stock 
it too freed 
primarily 


This process of cutting 
was not only faster but 
tools, 


many machine 


power Saws for other work. 
Ship Welding 

lhe satisfactory results that had 
heen obtained from welding in the 
repair of the 
ships in our harbors, quickly lead 
to the further adoption of welding 
In a very short 


sabotaged foreign 


by our shipyards. 


time, welding was being 
quite extensively for the repair of 
defects in castings the 
fabrication of some parts to sub- 


stitute for castings in the construc- 


used 


and in 


tion of our vast wartime fleet. 
Finally, before the close of the war, 
some of these vessels were prac- 


tically all welded construction 
using the electric welding processes 
bare wire This 
the first attempt at welded 
construction in shipbuilding and 


and electrodes. 


Was 


despite the use of the bare wire 
electrodes, the results were quite 
satisfactory as was proved by years 


of faithful service rendered by these 


vessels. 


American Welding Society 


Shortly after the close of the war, 


that 
made to 


it was decided 
should be 


some attempt 
Carry on 


work of the Welding Committee of 
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Spot welding in the Boeing Aircraft plant. (Photo U. S. Army Air Corps) 


the Emergency Fleet Corporation 
lost its official 
the signing of the Armistice. This 
Committee had proved to be a very 


which status with 


important body and had done a 
great deal of work in cooperating 
the efforts of both electric and gas 
welding industries. of the 
valuable service it had rendered, it 


In view 


seemed wise to give some consid 
eration to the perpetuation of this 
body in the form of an association 
which would give dignified status 
art. 
organization would also furnish a 


to welding as an Such an 
means by which research could be 
conducted to demonstrate the value 
of the welding in its many fields of 
usefulness and to explore and point 
out the new opportunities offered 
for the benefit of all. With this 
thought in mind, the American 
Welding Society was formed in 
March, 1919. 


Pipeline Welding 

With the 
came many advances in the welding 
industry. Early in this decade, we 
the first extensive expansion 
pipelines. Since that 
time, pipeline welding has become 


“Roaring Twenties” 


saw 
of welded 


the conventional means of joining 


Hard - facing valve 
seats (Photo Haynes 
Stellite Co.) 
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these cross-country transportation 
arteries. At first, only a few lengths 
of pipe were welded together and 
expansion in the line was provided 
by the use of sleeve couplings. 
that time, however, the 
length of the welded pipe strings 
between expansion joints have been 
increased continually. On present 
day natural gas lines the tendency 
oft times is to weld the entire line 
without the use of any mechanical 
expansion joints. 


Since 


Automotive Welding 

The early Twenties saw an ex- 
pansion in the use of resistance 
welding in the automotive indus- 
tries. It was used for fabrication 
of welded tubing and fiash welding 
of various automotive parts, par- 
ticularly rear axles. In many ap- 
plications, resistance welding was 
beginning to replace other welding 
processes in the automotive in- 
dustry. 

sy 1924 the gas welding of steel 
tubing in airplane fuselages had 
become common practice in this 
country, even though it was pro- 
hibited in both France and Eng- 
land at that time. aircraft 
manufacturers were quick to see 
the advantages of this new fabricat- 















Our 


ing process and readily realized 
the superiority of the welded 


fuselage over the more common 
and wire construction that 
had been used in building aircraft 
during and after the War. 


wot dd 


Welding was now gaining recog- 
nition as a tool of many industries. 
Gas welding was receiving a new 
impetus by the introduction of 
hardfacing in the oil fields. This 
process of prolonging the life of 
drilling parts by using the oxy- 
acetylene flame to overlay hard 
metals, offered a new outlet for the 
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Arc welding heavy duty trailer frames. (Photo Hobart Brothers Co.) 


use of welding equipment. The 
result was a widened use of welding 
in the oil fields in that it disclosed 
the further possibiilties of welding 
to many prospective users. 


Coated Electrodes 

During the War it had been 
found that often, in many electric 
welding operations, more satisfac- 
tory results had been obtained with 
bare electrodes that had become 
slightly rusted. For this reason 
some experimenting was done in 
treating welding electrodes with a 
coating, in some cases, the rods 
were allowed merely to rust while 
in other cases a scientifically pre- 
pared coating was applied to the 


rod. These experiments, while 
they proved satisfactory, prog- 
ressed rather slowly and _ little 


use was made of their findings. 
About 1925, however, demands for 
stronger electric welds revived in- 
terest in the coating of welding 
electrodes. At this time several 
manufacturers began to market 
electrodes having a variety of coat- 
ings, varying from the rust and dust 
coated to the heavily coated elec- 
trodes as we know them today. 
With the successful innovation of 
coated mild steel rods experiments 
were carried on in the coating of 
alloy rods, such as, stainless steel 
and aluminum, to see if satisfactory 
results might be obtained in weld- 
ing these alloys and non-ferrous 
materials with the electric arc. 


Welding was now being used ex- 
tensively in the construction of 
buildings and other structures, elec- 
tric welding was beginning to see 
some use in pipeline construction 
which heretofore had been exclu- 
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sively a gas welding operation. On 
the vehicular tunnel constructed 
between Detroit and Windsor, 
Canada, arc welding was utilized 
for caulking purposes around the 
circumferential seams of the shell 
in 42 places for a total of 1100 ft. 
of butt weld, introducing welding 
to a new spot in the industry. The 
Navy Department had begun to 
consider welding because of the 
structural savings made possible 
by the use of this process. Also, 
the welding industry had witnessed 
the building of the first all welded 
vessel, as well as many partially 
welded ships. Though the first all 
welded small it set a 
precedent which lead to extensive 
building of all weld barges and the 
eventual building of 99% of all 
“classed” vessels under 300 ft. in 
length by welding. 
Technical Interest 

By 1929 it was found that much 
interest, both popular and technical, 
was being displayed in the welding 
industry. The prosperity of the 
time was sweeping the country and 


vessel was 


the public was demanding the bet- 


ter things of life. During the years 
which had past, since the first of 
the “Roaring Twenties” had rolled 
around, welding had done much to 
contribute to the better, easier and 
more enjoyable life demanded. It 
was welding that made possible the 
tight one-piece construction of the 
modern mechanical refrigerator, 
the neat and sleek looking washing 
machines, and other modern house- 
hold appliances. 

Radio reception was improved by 
the resistance welding of the tube 
filaments, the automobile’ was 
lighter and stronger because of the 
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increased use of welding a 
automotive industry. 7a 

The manner in which 7" 4 
was to affect our lives was anna. : 
ent. It was with high hopes ¢ 


this new tool for better livi: 
the welding industry 
an era which 
known in 


ents 
will undoubt 
history as th 
pressing Thirties.” The peri 
to be depressing indeed; 

much so for those in the 

industry as for those 
industry. 

Of course, the industry 
setbacks but it was quick to1 
and continue its steady cli: 
new and greater heights. 


out 


Structural Welding 
In many metropolitan aré 
city fathers were becoming 
vinced that the unknown qualities 
of a_ welded 
more uncertain nor more unknowr 
than those of a riveted joint; thi: 


joint neither 


were 


revelation lead to the passing 
many building codes to permit 
structural welding. The silenc: 


welding as an erection tool had al- 
ready won the praises of hos} 
patients and apartment dwellers s 
approved structural welding codes 
gained many friends for welding it 
construction. 
Stainless Steel 

Lightweight, high strength, cor 
rosion resistant stainless steel was 
gaining favor in the transportation 
field. 
sessed the quality of long life with 


This stainless material pos 


low maintenance making it natur 
ally suited for railroad car aircraft 
trailers, trucks and other means of 
transportation which are forever in 
the weather. To the fullest 
advantage of the weight-strength 
ratio of stainless steel fabrication 
methods for joining stainless sheets 


take 


and shapes should add a minimum 
of weight. whicl 
would add tne absolute minimum 
weight, in fact, no weight whatso- 
ever was spot welding. After a 
development period, during which 
the problems of time pressure and 
current requirements were solved 
spot welding favored 
tool in transportation. Toda) 
many of the nation’s crack stream- 
line trains are made 
welded stainless passenge 
cars, while our highways are dott« 
with trailers of 
struction and 


(Continued 


One method 


became a 





up of spot 


ae | 


steel 


spot welded con 
commercial and 


am 
on page 38) 


May, 194! 





tae 
—- 


thle ns 








. 











x ALLOYS 


———— 





/STAINLESS STEEL 


ale I ME ae 


IN AVIATION 


By Carl de Ganahl, vice-president, 


Fig. 1—A gas tank bulkhead. 






































Fleetwings, Inc., Bristol, Pa. 


*There are many uses for stainless steel in aviation. 
Its highly desirable structural characteristics and ideal 
spot welding qualities have resulted in the adoption of 


stainless steel for 


Aw TEN years ago, Fleet- 
wings, Inc. started with the 


idea of developing spotwelding of 
high strength steels for aircraft 
structures. For some reason it took 
too long to learn why it was not 
practical to spotweld chrome mo- 
lybdenum steels, the steel 
commonly used in aircraft 
and even now. 


most 
then 


Chrome moly is a heat treatable 
steel; that is, when heated to a 
high temperature and quenched, it 
becomes almost glass hard and 
must be subsequently drawn at a 
lesser temperature to attain the 
desired physical properties. Spot- 
welding consists essentially of 
raising a relatively small spot of 
the metals to welding temperatures 
and instantly chilling it by dissipa- 
tion of the heat through the elec- 


trodes and the surrounding metal; 
a glass hard weld results which is 
extremely brittle. Subsequent heat 
treatment will give the spot desired 
physical characteristics. In a fairly 
elaborate structure, such as a wing 
spar, however, the heating process 
sets up strains which fail a sur- 
prisingly large percentage of the 
brittle spots before they can be 
normalized. In some cases, 
than 30% of the spots have been 
lost during the heat treating proc- 


ess. 


more 


Spotwelding 

Spotwelding a heat treatable 
steel such as chrome moly, there- 
fore was concluded to be more 
trouble than it was worth. 

Along about this time a high 
tensile 18-8 stainless steel had be- 
come available. From a structural 
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many airplane sub-assemblies. 


point of view, stainless has many 
highly desirable characteristics. It 
has a tensile strength approaching 
200,000 pounds per square inch; 
elongation from 8 to 20% which 
enables extensive fabrication with- 
out detriment; a yield point around 
150,000 pounds per square inch; it 
is highly corrosion resistant so it 
can be used in very thin gages 
without danger from corrosion and 
has excellent fatigue strength. 


Stainless steel was almost heaven 
sent from a spotwelding point of 
view. It is an austenitic steel with 
the property, when heated to a 
high temperature and chilled, of 
becoming annealed instead of glass 
hard. This insures ductile, tough 
spotwelds which, when a load is 
applied, yield slightly until all the 
welds are taking the load evenly. 


Alloys 25 














Fig. 3—The corru- 
gated reinforced nose 
section of the wing 
greatly strengthens 
the leading edge. 


Inherently, stainless steel has a 
relatively high electrical resistance. 
The heat generated in a spotweld is 
determined by the formula: 


H == I? Rt. 
that is, amperes squared, times 
resistance, times time. The total 


resistance helping to generate heat 
in the weld is made up of the con- 
tact resistance between the elec- 
trodes and the material, the resis- 
tance of the steel itself, and the 
contact resistance between the 
metals to be welded. 
Spot Welding Simplified 

Since stainless steel 
clean and bright, because it 1s 
relatively stainless, the contact re- 
sistances tend to be reduced. The 
inherent resistance of the steel it- 
self is high so that this proportion 
of the total resistance is relatively 
much higher than in other weld- 
able materials. Inherent electrical 
resistance is, of fixed 
property of the steel and is con- 
stant. Contact varies 
with the pressure, the condition of 
the electrodes, and the condition of 
the surfaces of the materials to be 
Stainless steel, however, 
is reliably bright and clean and with 
its normally high electrical resis- 
tance the variable portions of the 
total resistance are reduced to a 
minimum and welding control is 
greatly simplified. 

The capacity of welder required 
to make a weld in stainless steel 
likewise, is materially reduced. 
This is due to to the high resistance 


is always 


course, a 


resistance 


welded. 
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Fig. 2—Stainless Steel 

Gas Tanks are lim- 

ited only as to the 

shapes in which they 
can be built. 





of the metal itself and its low heat 
conductivity. Low heat conduc- 
tivity prevents too rapid a dissipa- 
tion of heat and allows a greater 
proportion of the heat to go to the 
weld. 

Equipment Development 

Realizing these advantages, 
Fleetwing, Inc., started seriously 
to develop aircraft structures of 
spotwelded stainless steel, together 
with the necessary tools, welding 
equipment and technique for the 
purpose. 

The problem was two-fold 
first, automatically controlled weld- 
ing equipment with suitable adjust- 
ment of controls was an essential. 


HR , 
WED \ 
i : 


rere 


Fig. 4—An especially designed welding machine for spot welding flat sheets to 
corrugated sheets. 
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Such equipment was not a»ail; 
in these early days of spot \eldip 
and had to be developed. Se ond), 
while the weight-strength ratio >; 


L110 of 


stainless steel is superior to that of 
the best aluminum alloys, as \jewe, 
from the physical characteristic 


determined in the laborator: 
less steel is a dense metal with - 
specific gravity of 8; alu 
alloys, on the other hand, are Joy 
density metals with a ecif 
gravity of about 2.8. This mea 
that a given structure for a givep 
strength might be built with mate. 
rial approximately % as thick when 
stainless steel is used in place of 
aluminum alloy. This difference jn 
thickness requires more elaborate 
fabrication of the stainless parts 
than is required with the lighter 
metal, in order to get suitable form 
factors and actually 
weight-strength ratios available. 
These two factors have involved a 
long period of careful investigation 
and development. 


obtain the 


Fuel Tank Fabrication 


These problems, however, have 
long since been solved and Fleet- 
wings, Inc., are now making struc 
tural assemblies for many of the 
country’s present day military and 
commercial airplanes. In Figure | 
is shown the interior of a gasoline 
tank where the tank itself forms the 
basic wing structure. You should 
note the precision with which the 


bulk heads fit the corrugations. The 


bulkheads are fastened to the cor 


~ 


rugations by means of spotwelding 
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through and be- 


spotwelds. Spot welded 
steel gas tanks (Fig. 2) 
ved to be very successful. 
oper is made of corrugated 
‘steel seam welded length- 
1 the bulkheads are pressed 
tly fit the corrugations. This 
ty of construction has 
; $08 lingly light, easy and cheap 
| oe satisfactory 


proven 


to build, and highly 
seainst vibration. Its only fault is 
that it is somewhat limited as to 
th shapes in which it can be built. 
Wing Construction 

test wing panel of stainless 
steel which was built for the Air 
Corps presented some intricate 
problems. In this panel a 
sheer web is used at about 30% of 
the chord. The nose ribs are fas- 


il 


single 


tened to the sheer web and covered 


with corrugated material spot 
welded to a thin sheet cover; the 
corrugations running spanwise of 
the wing. Bending movement is 
thus distributed through the cor- 
rugations in the top 


bottom. Sheer is carried principally 


cover, and 
through the sheer web and the cor- 
rugations and flat 
around the nose. Cantilever ribs are 


sheet passing 
fastened to the sheer web and are 
covered in fabric for the after-part 
of the wing. This type of structure 
has proved exceedingly efficient 
and especially stiff, both in bending 
and torsion. Likewise, it is an ad- 
mirable structure for military pur- 
poses since the material is so widely 
and evenly distributed that it can 
be shot full of holes without materi 


ally affecting its strength. The cor 


rugated cover with the flat sheet on 
the outside welded to the nose ribs 
(Fig. 3) now forming a complete 
unit. The corrugated sheer web is 
shown mounted 


against the jig 





Fig. 5—Stainless Steel Structure for Fabric-covered Flap with Corrugated Reinforced 
Walkway. 


ready to receive the complete nose 
section. 

The welding of flat sheets to cor 
rugated sheets, an operation re- 
quired for so many of the structures 
fabricated, was one of the problems 
that had to be solved. In order to do 
it on a production basis, a special 
machine was developed. This ma- 
chine table 
grid of copper rods properly spaced 
to fit the corrugated sheet to be 
The table is 
tracks which move at right angles 


consists of a with a 


used. mounted on 
to the direction of the corrugations. 
\bove the table is mounted the 
automatic welding machine on an 
track running parallel 
with the corrugations and at right 
angles to the motion of the table 
The welding machine consists of a 


overhead 


suitable timing mechanism, welding 
transformer and 
heads, with proper air regulators to 


two pneumatic 
determine the pressure used. On the 
pneumatic heads are mounted two 
the 


roller electrodes connected to 





Fig. 6—Metal-covered Stabilizer Showing Method of Reinforcing. 
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the welding trans- 
former. When welding, the current 
passes into one roller through the 
flat sheet and corrugation, and into 
the copper grid, where it crosses 
over and passes up through the ad- 
jacent corrugation and flat sheet 
into the other roller electrode. The 
entire welding equipment is moved 
along the overhead track automati- 
cally by means of a rack and pinion. 
The pitch of the weld is determined 
by the speed of movement which, in 
turn, is controlled by means of a 
variable speed drive. This equip- 
ment is capable of welding 960 
spots a minute and does an 
cellent job at rapid production. 
A Special Spot Welder 

This welding unit is pictured in 
operation in Fig. 4. The corrugated 
sheet is laid directly on the copper 
grid. The flat sheet is stretched 
lengthwise above the corrugated 
sheet and both are held firmly 
against the copper grid by means 
of two heavy rolling clamps. In this 
way, the nose cover of a wing can 
be prepared in one large piece pre- 
paratory to welding it on the nose 
ribs. A later development which 
has reduced cost considerably lead 
to splitting the nose cover into two 
parts, each of which extend only 
part way to the leading edge In 
this way the top and bottom cover 
can be welded to the ribs through 
the opening left at the nose, while 
the nose ribs are mounted on the 
jig. A leading edge is then pre- 
pared in a separate jig of thicker 
flat sheet, without corrugations. 


secondary of 


cx- 
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This, in turn, is applied to complete 
the nose and spot welded in place. 
When the nose is thus completed, it 
is fastened to the main sheer web 
and the trailing edge ribs applied as 
before described. This change in 
procedure has materially speeded 
up production as well as reduced 
the cost. 


Structural Assemblies 


Among the most successful items 
of production have been mov- 
able tail surfaces, ailerons and flaps, 
all of which are fabric covered. 
Fleetwings, Inc., have made several 
hundred sets of such surfaces for 
our country’s fastest fighting 
planes. These same airplanes have 
stainless steel ailerons covered 
with fabric and dope. A similar 
procedure is used in this type of 
structure as before described for 
the wings, except that it has been 
found necessary to use corruga- 
tions in the nose. 

Fig. 6 pictures spotwelded con- 
struction which is typical for a 
metal covered stabilizer. This type 
of construction has proved rela- 
tively inexpensive, highly efficient 
and light. The typical construction 
for a wing flap to be partially 
covered in fabric is shown in Fig. 
5. The flat metal surface with the 
corrugation underneath serves as a 
walkaway adjacent to the fuselage 
for boarding the ship. 

A stainless steel shroud for an 
exhaust manifold, is pictured in 
Fig. 7. The principle purpose of this 
part is to direct the air around the 
exhaust manifold so that it can be 
collected for supplying hot air to 
the carburetor and also heat for 
the occupants of the airplane. Two 
factors will probably require the 
use of stainless steel in building 
engine nacelles and the parts of the 
wing behind the engine. There is 
always the danger of fire around an 
engine. Higher and higher tem- 
peratures are being encountered on 
account of increased horse power 
output. Stainless steel is almost a 
necessity to withstand the temper- 
atures involved, as well as protec- 
tion against the fire hazard. 

Furthermore, a number of com- 
panies are toying with the idea of 
developing the use of the engine 
exhaust for jet propulsions. In fact, 
considerable success with this idea 
has been indicated. This in turn will 
involve still higher temperatures 
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and the necessity for a steel such as 
stainless to withstand it. 

Since we developed our original 
timing mechanisms for spotwelding 
stainless steel, a variety of excellent 
automatic timers and _ welding 
equipment has been developed by 
the welding industry. This equip- 


. 
ment has been developed to such 


perfection that it is now possible to 
satisfactorily weld the high 
strength aluminum alloys, particu- 
larly Alclad. The aluminum alloys 
offer a number of rather serious 
difficulties to spotwelding and the 
satisfactory solution of the prob- 
lems involved is worthy, of some 
mention. 


Aluminum Spot Welding 


Aluminum alloy, unlike stainless, 
has a very high heat conductivity 
and a very low electrical resistance. 
This results, first, in a serious dis- 
sipation of the heat generated at the 
point of contact for welding and, 
secondly, low heat generation for a 
given current because of low elec- 





Fig. 7—A Stainless Steel Exhaust Mani- 
fold Shroud 


trical resistance. The result of these 
two factors is that welding capaci- 
ties required for welding aluminum 
alloys are from ten to fifty times 
that required for equivalent work 
in stainless steel. A further result 
indicates that for the present por- 
table welding tools for welding 
aluminum alloys are impractical 
due to the excessively heavy leads 
and unwieldy electrodes required 
for its accomplishment, together 
with the consequently further in- 
creased welding capacities that 
would be required. It is, therefore, 
essential that assemblies in alum- 
inum alloy structures be sufficiently 
small to be taken to the welding 
machine. 

The surfaces of aluminum alloys 
are also inclined to develop a di- 


electric film oxide which 
removed either chemical! 
wire brushes or other me 
mediately prior to welding. 


ust he 
With 
NS im- 


Condenser Discharge Welding 

Fleetwings, Inc., is at presen 
installing a battery of five alun. 
inum alloy welders whos: 
principles are well worthy of mep. 
tion. This equipment based on the 
following working principles: The 
main power supply passes throug! 
a rectifier putting direct curren 
into a bank of condensers. The con. 
densers are charged to a give 
voltage controlled accurately }y 
means of tube valve cut-offs. Whey 
the weld is required, the charge 
from the condensers is released 
through an ignitron tube through 
the primary of the welding trans. 
former in one blast. Immediately 
following the instantaneous release 
of the condenser charge throug! 
the weld, the condenser begins 
automatically build up a new weld- 
ing charge. A further control is 
provided by a choke coil in the lines 
to the primary of the welding trans- 
former, or in extra turns in the 
transformer itself, with a generous 
number of taps for the selection oj 
turns required. This choke coil 
enables the operator to control the 
speed with which the charge from 
the condenser is released through 
the weld. 


basi 


Welding Advantages 

A number of advantages have 
resulted from this type of equip- 
ment. First, the power drawn from 
the lines of charging the condensers 
is taken relatively slowly so that 
the load on the power lines 1s 
brought to a more-or-less even 
figure, instead of a series of instan- 
taneous shock loads as applied with 
conventional equipmennt. Second, 
the energy released through a weld 
is a fixed quantity and can be ac- 
curately controlled at the will of 
the operator. Third, the peak of the 
voltage rise through the weld, can 
be accurately controlled at the will 
of the operator by means of the 
choke coil. 

On the whole, this type of equip- 
ment is an outstanding step for- 
ward in the art of welding, and has 
made the art of welding difficult 
materials, such as aluminum alloy, 
a practical and reliable process. 


THE END 
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Completed ninety foot car with capacity of 527,000 pounds. ’ 


WORLD'S LARGEST FREIGHT CAR 


* Arc and Thermit Welding were used in the construc- 
tion of this huge freight car. It illustrates the manner 
in which various welding processes may be used to 
obtain the outstanding qualities of each in a structure. 


Es. 

HE Greenville Steel Car Co., 
iL Greenville, Pa., have recently 
completed for a large steel com- 
pany, a huge railroad car which 
might aptly be termed the world’s 
largest freight car. This car, which 
is nearly 90 feet in length and 
capable of carrying a load of 
527,000 Ibs., will be used to carry 
large ingot molds between two of 
the company’s plants. The builders 
point out, however, that the car is 
able to travel, without exceeding 
clearance limits, any place where 





rails and bridges are heavy 
enough to support the load. Cars 
ot this type, therefore, open up 


possibilities of transporting very 
heavy machinery, armaments and 
equipment completely assembled 
instead of having to take apart such 
units for shipment and re-assemble 
them at their destinations. 

This car, built almost wholly 
of welding, is of special interest 
because both Thermit and 
welding were employed in_ its 
manufacture. In these two differ- 


arc 


ent welding processes, the follow- 
ing quantities were used: 
Number of Ibs. of Thermit used in 
making 28 Thermit welds.. 8,000 
Number of linear feet of % in. bead 
nme, Ft 
Number of man hours of welding 


ONO ei Aiciisningsosiinicn esas . 1,400 
Number of pounds of 4 inch weld- 
ing electrodes .................. 7 800 


This use of Thermit welding is 
particularly newsworthy in that it 
illustrates a recent trend toward 
the application of the Thermit 
process to new construction. In 
the past it has generally been asso- 
ciated only with the making of 
heavy repairs. Advantages of 
Thermit welding in _ fabricating 
new parts are numerous. By its 
use the need for large, intricate and 
costly castings can be eliminated 
and smaller, simpler forgings or 
cut shapes, welded together, can 
be substituted. Compared with 
other welding processes, however, 
Thermit welding can effect appre- 
ciable savings in time where heavy 
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sections are involved. In addition, 
it provides, without stress-reliev- 
ing, a weld having a minimum of 
locked-in stresses. Further, where- 
as electric welding requires posi- 
tioning on heavy welds to assure 
adequate soundness and strength— 
often a difficult procedure because 
of the size and shape of the sec- 
tions—no positioning is necessary 
with Thermit welding. 

The car is of drop-well design to 
allow clearance of the load under 
bridges and in shops. Each under 
carriage, similar in design to many 
standard railroad cars, but having 
welded instead of cast center plates, 
is supported on two six-wheel 
trucks equipped with 36 inch 
diameter wheels, clasp brakes and 
two brake cylinders per truck. 

The body of the car was fabri- 
cated by are welding together 
longitudinally, seven long “H” 
beams. Each “H” beam, in turn, 
was made up of five separate mem- 
bers, butt welded by means of the 
Thermit process. The various 
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Seven car body 
beams in rotating 
jigs in which the en- 
tire assembly was 
posilioned to permit 
downhand welding. 


members of each beam comprise 
the central platform piece, two 
transition and 
bolster pieces. The two beams on 
the the load-carrying 
platform are rolled beams weighing 
426 Ibs. per foot and the five inter- 


pieces two span 


outside of 


beams of 


nal the platform are 
rolled beams weighing 370 lbs. per 
foot. Span bolster beams are 


rolled beams weighing 264 lbs. per 
foot. Curved transition pieces are 
fabricated beams 16 in. wide and 
tapering from 1834 in. high at the 
bottom to 16% in. at the top, with 
web plates 134 in. thick and flanges 
3 in. thick. 

Construction of the car started 
with the fabrication of the 14 tran- 
sition piece beams. Web plates 
were flame-cut to the required re- 
verse curve and chamfered on each 
side to a depth of 4% in. Top and 
bottom flanges were first machined 
with “J” grooves at the edges for 
welding the beams together when 
complete, then bent to shape. The 
parts of each beam were assembled 


in a jig and the flanges were 
welded to the web in eight alter- 
nate passes on each side of the 
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Members of one of the 

long body beams in 

jig with molds ap- 

plied ready for Ther- 
mit welding. 





web. 


Three-quarter inch fillets 
were then built up on top of these 
welds in six passes on each side. 
Following completion of the transi- 
tion pieces, the succeeding step was 
the Thermit welding of the seven 
long beams for the body of the car. 
Because 28 welds, all alike, were 
to be made, patterns for forming 
molds could be used advantage- 
ously and the work could be set 
up on a production basis. Beams 
were fabricated in pairs. On the 
first day, for example, one beam 
was lined up in a jig and the four 
molds applied. Next day the welds 
on this beam were preheated, two 
at a time, and poured. At the same 
time, while preheating of the welds 
on the first beam was in progress, 
a second beam was lined up. On 
the third day molds were applied 
to the beam and on the 
fourth day these welds were heated 
and poured. When the welding of 
each pair of beams was completed, 
the work was interrupted until the 
welded beams could be removed 
and another pair set in place. Actual 
welding time amounted to one half 


second 


day per weld. 
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With the Thermit weldi: 
car body beams completed. seye, 
diaphragm stiffeners on 3 { 
ters were welded into the chann, 
on each side of three of 
The two end bolste: 
then 


beam at right angles and t su 


beams. 
were welded to the cente, 
assembly was bolted in pla 

jig located oy 


rails where final assembly 


positioning 


car was to be completed. This jig 
was equipped with trunions to p 
mit revolving of the assem! 
compensation of warping a 
enable all welds to be made 
hand. 


With the 


bolster assembly in the 


center beam and et 


jig, 
maining beams were dropped 
place as required and eacl 

Continu 


longitudinal welds the entire | 


welded in_ position. 


of the platform and transition 


tions of the long beams were et 
ployed in welding the body of th 
car this welding 


~ 


together. For 


“|” grooves 15% in. deep and 

wide at the top has been machin 
the 
edges of the center beam and the 


before assembly in outside 


two beams next to the outside 
Warping Controlled 
Warping was kept to a minimun 
by close control of heating of th 
assembly 
careful 


during welding and by 
procedure. | he 
entire assembly was maintained at 
about 200° F. throughout the weld 


ing operation. 


welding 


The heating system 
devised, however, included a means 
of raising and lowering the heat 
at various points, together with 
gauges distributed at several places 
over the assembly to enable weld- 
ing contractions to be 
and offset. Sufficient 
obtained in this manner so that the 
entire assembly 


measured 
control was 


y could be raised or 
lowered a full inch by varying the 
temperature of the upper or lower 
flanges. Welding was started with 
12 operators working in 10 hou 
shifts and continued 
terruption until the work was 


finished. With two operators work 


without in 


ing on each of the six seams, weld 
ing proceeded on one side of the 
car until the that 
the car body had been pulled % in 
out of The 
was then turned and welded on the 


showed 


gauges 


line. whole assembly 
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side until the body had 






































opps S - ° ° 
q heen moved % in. out of line in the 
other direction. On an average, 
. the \ : required turning twice in 
g , 10 hour shift at the start, and, 
ns ] later, once in 10 hours. SECTION OF BODY aT € 
er \Ithough all of the welded steel t 
b- HR was a copper nickel alloy, mild steel 
4 welding electrodes were employed 
he ™ {or the greatest part of the work. 
he Upon completion of the welding - 
ig on the long beams and the end L indechctal mince aise) ene eteeess, aaneieicia iis “Be 1|* 
t- fm bolsters, the positioning fixtures a ne OE OE RS OE eS a 
a re re re -mporarily to per- a 
- . : * = moved veaay ™ y to per The dimensions given on the drawing and the following data indicate the tre- 
mit inserting the end sills and then : ‘ 
0 : .  mendous size of this car. 
fw replaced so that the welding in of 
™ the end sills and body side bearings 
E could be positioned. The jigs were Capacity 500,000 lbs. Weight of Trucks 107,920 lbs. 
d (3 then removed permanently and the Load Limit 526.100 Ibs. Weight of Under Frames 48,000 Ibs. 
™ center plates riveted and welded Lightweight 313,900 Ibs. Weight of Body 156,980 lbs. 
n in place. Rail Load 840,000 Ibs. Total Weight 313.900 Ibs. 
e THE END 
h 
66 99 on which two or more different alloys 
The Revere — all all-metal yacht were used in salt water. A good part of 
. the interior construction, however, such 
; as engine stringers, bulkheads and par- 
; : itions » of Duraluminum. These 
| % Cupro-nickel sheets and welding are ithe OS ae Rida 
. ° . ° . aluminum alloys are employed in the 
being used to build long-life into this interest ot Gat wala. 
modern cruiser. It is expected that the boat will be 
used for exhibition and demonstration 
An unusual 45-/oot, all-welded, stream cently been used so successfully in fact purposes along the Atlantic Coast and 
lined cruiser has been designed by B. T. patrol and rescue boats. \ series of through the Great Lakes for the next 
Dobson, N. A., of New Bedford. This towing tanks on three different hull two years. A schedule is now being 
: yacht, which is to be launched about models at Stevens Institute developed a worked out which will include all the 
June 15th, is being built for Revere Cop set of lines that performed well at all ™ajor yacht clubs and the important 
per and Brass, Inc. New York City, by speeds from 16 to 60 miles per hour, Tegattas, race weeks and cruises insofar 
Palmer Scott and Co. All external sur The models trimmed well at both cruis- 8 this proves practicable. At each port 
faces of the hull and superstructure are jing and express range. of call the entire membership of the 
fabricated from cupro-nickel sheets. yacht club will be invited to come aboard 


All external fittings such as struts, and inspect the boat in detail exactly as 


Cupro-nickel is a standard alloy con . ; : 
: shaftlogs, rudder assemblies, propellers they would do at the Motor Boat Show. 


taining 70% copper and 30% nickel, and 


and shafting are cast from copper nickel A number of manufacturers will have 
is the most corrosion resistant alloy wy as . 5 ae . . 
alloys. Hence, there is no likelihood of | the opportunity of displaying their ma- 
commercially produced for salt wate ane . : a oak : 
as galvanic action which has proved dis terials and units in connection with the 
exposure. This alloy permits the design . 
° e a , astrous to other metal boats in the past proposed cruises, 
er to use plates of minimum thickness 
without allowance for subsequent thin ° 
ning or pitting due to corrosion. So . 
resistant is this alloy that it is exten . 
sively used by the Navy for tubes in . ce) 


surface condensers for cruisers and bat 
tleships where salt water is circulated at 
igh velocity. The strength of the alloy 
is best illustrated by its use for many 
ears for bullet jackets. 








\s will be noted from the _ profil 
drawing, the general lines of the boat ar« ie egy 
ompletely streamlined, as much so in as 
tact as a 1941 torpedo model automobile 


i ‘ 
his is made possible by the use of very 

















light plates, only .080” thick or a little => ae 
over wy”. Previously constructed metal i i on am) 
boats were compelled to use additional i Soo | 
thickness and weight because it was Len ne 
necessary to allow for eventual corro | Ao 
sion and thinning, particularly in salt f fy} 
water. t ~- 
The hull lines are based on the modi 
fed Vee bottom design which has re This cruiser will have an overall length of 45 {t.; beam 10 ft.; draft 3 ft. 
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Nome Welding Thoughts of the Day.. 


Twenty-five 
Years of Welding 


C. I. MacGUFFIE 
General Electric Co. 


D==: THE past twenty-five 
years we have seen the in- 
ception and growth of the welding 
industry. From a rather question- 
able repair tool used only in emer- 
gencies, we have seen it grow into 
a full-fledged production tool, ac- 
cepted by engineers in all industries 
for the fabrication of practically all 
metal products. 


Pacing this growth has been a 
steady improvement in methods 
and equipment to which manufac- 
turers and users alike have made 
contributions. Development of the 
split-pole DC are welders, alternat- 
ing current arc welders with built- 
in power factor correction, the 
atomic hydrogen are welder, and 
thyratron-controlled automatic arc 
welding equipment for use with any 
of these processes as well as elec- 
trodes in a wide variety of types 
and sizes. 

In the field of resistance welding, 
thyratron control has made avail- 
able such precise and delicate 
regulation of heat that virtual 
miracles have been wrought in the 
fabrication of such products as 
electric refrigerators, modern auto- 
mobiles, high-speed railway rolling 
stock, ‘ete. 

Although much has been accom- 
plished, there is a confident feeling 
that the development of the weld- 
ing industry has just begun. The 
next twenty-five years will un- 
doubtedly bring further refinements 
in technique, improvements in 
equipment, and further develop- 
ments of electrodes. A realm of 
new applications will open up and 
present applications will be ex- 
tended. Authorities who are skep- 
tical of arc welding for some 
applications today will give their 
approval for its use when time and 
experience have had ample oppor- 
tunity to fully convince them of 
the worth of arc welding. For in- 
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stance, it is believed locomotive 
boilers will be entirely arc-welded, 
eliminating principal weaknesses 
of present-day designs. Building 
code authorities will approve the 
use of are welding in all localities. 

To such a future our efforts are 
dedicated in order that our con- 
tribution to this great industry 
may continue to be commensurate 
with the needs of all users. 

» « 


Brazing — 
Bronze - Welding 


Rez the Tool for Plant 
Maintenance” by W. 5. 


Walker, Eastern Process Service 
Manager, Linde Air Products 
Company, which was published in 
The Welding Engineer in March 
(Page 26) and April (Page 27) 
seems to have caused some confu- 
sion. With the introduction of the 
newer low temperature brazing 
processes, there is a question as to 
whether this article discussed braz- 
ing or bronze-welding. There is 
a feeling that brazing does not 
correctly describe a process of join- 
ing metals using a bronze filler 
rod. 


It is believed that the application 
should be referred to as bronze 
welding, a term oft-times applied 
to such operations to distinguish 
them from other brazing processes. 
Some authorities say that bronze 


welding is a special brazing proc- | 


ess, characterized by the fact that 
the joint design employed is 
similar to that which would be 
used if a fusion weld were being 
made. They further state that 
brazing, the older and more general 
term, includes all those processes 
making use of the fact that certain 
alloys like bronzes, brazes and 
similar solders, will flow on to the 
properly heated and fluxed surface 
of a higher melting point metal to 
give a bond or molecular union of 
excellent strength. 

On the other hand, although the 
base metal is never actually 
melted in the “bronze-welding” 
process, the characteristics of the 


bond between the bronze and the 
base metal together with the pro 
erties of the bronze filler rod give 
a joint which is fully comparab_ 
to a fusion weld. 

The American Welding Societ 
definition of brazing is: “A group 
of welding processes wherein the 
filler metal is a non-ferrous metal 
or alloy whose melting point jg 
higher than 1,000 degrees F., but js 
lower than that of the metals o; 
alloys to be joined.” 

Other minds’ contend _ that 
bronze-welding means “the joining 
of bronzes by welding using 4 
filler rod of bronze.” In this case. 
there is a fusion of the base metals 
with the filler metal, both of which 
approximate the same 
point, consequently an 
granular bond is obtained. 

The question of correct termi- 
nology with respect to this welding 
application should be settled s 
that everyone will be clear as to 
the problem being discussed. The 
Welding Industry is sufficient) 
large and the welding processes 
are important enough to warrant 
proper and authoritative identifi- 
cation. With the increasing use of 
welding, now is the time to stan- 
dardize on a nomenclature so that 
the newer users will not be con- 
fronted with some of the confus- 
ing situations of the past. 


melting 
inter- 


It is hoped that these three 
thoughts clarify rather than 
further confuse the issue. Never- 


theless, the aforementioned series 
of articles covered “brazing” or 
“bronze-welding” of cast iron, mal- 
leable iron, carbon steels, alloy 
steels, wrought iron, galvanizd 
iron and steel, sheet metal, copper, 
brass, bronzes and nickel and 
monel. It likewise pointed out the 
manner in which this process might 
be used advantageously in plant 
maintenance. 
» « 


Correction 


To keep the records straight, we 
would like to correct an error which 
appeared in the April issue of The 
Welding Engineer. LaMotte Grover, 
(Page 33) as we all know, is a Structural 
Engineer with the Air Reduction Sales 
Co. 
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Fig. 2 and 3—Comparative designs of Truss (Fig. 1). 


A Study of 





Welded Pipe Truss Construction 


HENEVER technology devised 
a new working process, a 


proper form of application, becom- 
ing to its very nature, is hardly 
ever found simultaneously. There- 
fore, the application of the new 
generally follows the conventional 
manner of similar previous methods 
alongside which the newcomer is 
to find a place, or which it is to 
supersede. This “following in the 
footsteps of the predecessor” is 
always the first stage in the applica- 
tion of any technological innova- 
tion. Gradually the new evolves a 
form of its own which is always 
outstanding for its obviousness and 
simplicity. 

Welding in steel construction is 
still in a state of compromise be- 
tween the riveting and the welding 
methods. The same elements used 
in riveted construction are taken 
over by welding. There are in 
general the same rolled structural 
shapes, gusset plates, splices, clip 
and shelf angles. The only differ- 
ence is the substitution of welds 
for rivets. 


By F. A. Weitzel 


* Pipe and Tubing offers a convenient shape, for 
use in welding, which possesses many structural 


advantages. 


In this article these advantages are 


pointed out with respect to the Design of Welded 
Pipe Trusses. 


The rolled structural shapes 
came about by the requirements 
and the conditions they had to 
meet; i.e., the highest possible 
efficiency of cross-sectional prop- 


erties obtainable, offering at the 
same time convenient, plane ele- 
ments for riveting. 

The shapes thus obtained are far 
from being ideal when considering 





Fig. 1—A lightweight truss. 
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the economy of a truss design in- 
volving rolled structural shapes. A 
great disadvantage in riveted con- 
struction is the deduction for rivet 
holes, a wasteful feature which is 
abolished when welds are substi- 
tuted for rivets. There still remains, 
however, the shortcoming of not 
having uniformly distributed stress 
over the entire cross-sectional area 
of tension members, especially with 
L-shapes in which full use is not 
made of the entire material in the 
outstanding legs. For rolled shapes 
as compression members there is 
the same poor distribution of stress 
with the exception of concentri- 
cally loaded columns. But in all 
cases involving structural shapes as 
compression members there is the 
unfavorable feature of non-uniform 
strength against buckling for any 
and all axes of the cross-section, 
varying from a maximum to a min- 
imum, the latter being in some cases 
the sole determining factor for the 
selection of a member. The highest 
efficiency of rolled shapes is found 
in their resistance to bending when 
the exterior forces act in a plane 


which is at right angles to that — 


cross-section axis for which the 
section modulus is a maximum. In 
this case a maximum efficiency has 
been attained in the wide-flanged 
beams. But exterior and bending 
stresses do not generally occur in 
pure truss construction. Reviewing 
the preceding paragraph the follow- 
ing will stand out: as trusses are 
made-up of tension and compres- 
sion members, the rolled structural 
shapes are far from being ideal for 
this type of steel construction, be- 
cause they are wasteful. 


Advantages of Pipe Shapes 
There is, however, one shape of 


cross-section which does not have | 


the shortcomings of the structural 
shapes; it is the ring-shaped section 
of the pipe. Its use for structural 
purposes has been very limited be- 
cause this shape does not lend it- 
self well to riveting. But with 
welding entering the field of steel 
construction there is no reason 
why the great advantages offered 
by pipes should be neglected. 

In welding it makes little differ- 
ence whether the surfaces of mem- 
bers to be joined are plane or 
curved. Furthermore, welded-pipe- 
construction offers another advan- 
age which in some cases alone may 
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result in its adoption; these are in 
industrial buildings, for instance in 
smelters the danger of corrosion by 
gases and by dust settlement is of 
great concern to both the designer 
and the maintenance engineer. 
Shelves, ledges, edges and corners 
are the danger spots, because they 
are the first places to be attacked by 
corrosion. Spaces between back- 
to-back angles are especially un- 
desirable. (Continuous fillers be- 
tween back-to-back angles will add 
about 20 percent of the total weight 
of a truss.) The opportunity for 
corrosion is considerably lessened 
with pipe construction. Less dust 
can accumulate on rounded sur- 
faces than on flat ones. Corners and 
edges, where corrosion sets in first, 
are absent in pipe construction. The 
exposed surface area of a pipe com- 
pared with that of any of the conven- 
tional, rolled structural shapes of the 
same cross-sectional area is remark- 
ably less and more easily accessible 
for cleaning and painting. 


These few considerations make it 


appear worthwhile to compare tryy 
construction with rolled siructyr, 
shapes and with welded pipes, Ty, 
following three tables will help jy 
arousing enough curosity jor such 
an undertaking. In Table I the oy. 
responding properties of a typical 
truss member and a pipe section of 
approximately the same weight ang 
cross-sectional area are listed fo; 
comparison. In Tables II and [jy 
properties of sections are listed jy 
the same manner as in Table I, by 
taking equal radii of gyration as, 
basis for comparison. 


Feasibility of Pipe Trusses 
Most revealing of all, of course. 
will be actual examples which show 
the feasibility of pipes for welded 
truss construction by detailing vari- 
ous types of connections involved, 
These practical problems worked 
out for the same type of truss using 
either rolled structural shapes or 
pipes will furnish interesting infor- 

mation by way of comparison. 
Fig. 1 is a diagrammatic sketch a 
rather light roof truss detailing the 





Table I = Angle Sections and Pipe Sections of Equal Cross-Section Area 
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Table II - Angle Sections and Pipe Sections of Equal Radii of Gyration 























Area Weight | Thickness I s r | Exposed area 

Section 2 4 3 per lin. oft. 
in. lbs. in. in. in. in. in. 

*) 

—Jk—6x4x7/8 | 15.96] 54.40 .875 55 46] 14.30] 1.86 460 
5" std pipe 4.30 9.16 258 15.16 5.45 11.88 210 

A inal nenaietae en iegita ees ee wee En ahagudie irons seedhewne x sons ois elaviniobeaa 
5" Pipe ext.ste. 6.11 20.78 2375 20.67 7.431) 1.84 e 




















Table III = Angle Section and Pipe Sections of Equel Radii of Gyration 























' Area Weight | Thickness I s r Exposed area 
Section 2 4 3 per lin, /ft. 
in lbs in. in. in. in in. 
* 
ate —624%7/8 15.96 54.40 ~875 19.50 6.78 }1.11 460 
3" atd. pipe 2.23 7.58 216 3.02 1.72 ee 115 
[3 pape ext ste. 3.02 10.25 300 3.89 2,22 11.14 bl 
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Fig. 4, 5. 6 7 and 14—Miscellaneous pipe connections used in welded pipe truss 
construction. 


necessary information as to span, 
panels, shape and roof pitch. In 
Fig. 2 is illustrated a design for the 
truss outlined in Fig. 1, using rolled 
shapes in the conventional manner. 
For gussets, 34” steel plates are 
used. Rivets are 4” in diameter. 
Stresses and sections of members 
are given in Table IV in accordance 
with the numbers indicated in Fig. 
1. Channels have been used for 
purlins with the exception of the 
purlin over the vertical (5). In this 
a beam has been employed 
because this purlin is the upper 


case 


chord of the longitudinal cross- 
frame of the roof. The purlins are 
bolted to 6x4x% clip-angles, 6 in. 


Table IV 
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long, with the exception of the beam 
purlin which is directly bolted or 
field riveted to the top chord of the 
truss. 
Truss Design 

Fig. 3 is a design drawing of the 
same truss fabricated of pipe sec- 
tions. Reference is made to Table 
IV for stresses and sizes of mem- 
bers. In this pipe truss, channels 
are also used for purlins. The de- 
tails for the connection of these 
purlins to the top chord of the 
truss are shown in Fig. 4(a), (b), 
and (c). The connections of the 
purlins to the pipe are made as 
follows: an 8x8x™% steel plate is 
fastened to the pipe by continuous 





welds as shown in Fig. 4(a) and 
Fig. 4(c); a lip-angle 6x4x™%, 6 in. 
long, the same as used with the 
truss shown in Fig. 2, is welded 
intermittently on the 8x8x™% steel 
plate. The purlins are bolted to the 
outstanding leg of the clip-angles. 

Whether beams and channels, or 
pipes will make better purlins, de- 
pends on the roof pitch. The effect- 
iveness of the section moduli of 
beams and channels decreases 
proportionately with an increasing 
angle between their webs and the 
vertical, there will be a limit beyond 
which a pipe section with its con- 
stant section modulus will become 
superior. 


Comparative Features 


For the sake of clarity the 
main features of both trusses, Fig. 
2 and Fig. 3, have been arranged in 
one table (Table IV). The truss 
members are listed from (1) to (8) 
in the first column. Above the 
dashed horizontal lines are listed 
the data of the rolled shapes used in 
Fig. 2; below the dashed lines are 
the data of the pipe members used 
in Fig. 3. Even though the arrange- 
ment and selection of the back-to- 
back angles of the top chord makes 
it possible to take advantage of the 
difference in unbraced length later- 
ally and vertically, they prove less 
economical than the corresponding 
pipe sections. For the top cherd 
consisting of two angles there are, 
in some columns of the table, two 
figures. The upper one is for the 
vertically unbraced length of 7 feet ; 
the other one for the laterally un- 
braced length of 14 feet. For ten- 
sion members, in the column headed 
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Fig. 8 and $—Comparative designs of riveted structural and welded pipe parallel 


chord trusses. 


Fig. 10—The manner in which changes of size and splices may be 


made in welded pipe construction. 


“Area,” two figures are listed for 
the rolled The one in 
brackets indicates the gross cross- 
sectional area; the other, the effec- 
tive area after deduction for rivet 
holes. 

One feature is outstanding in this 
table; i.e., the weights of the rolled 
section members are higher than 
those of the pipe members while, at 
the same time, the radii of gyration 
are equal or higher for the corres- 
ponding pipe sections. 

The total weights of 
trusses are as follows: 


members. 


the two 


Truss Fig. 2 
Rolled shapes ’ 


Clip-angles ia” 
Gusset plates 12 * 
Rivet heads & washers 47 “ 

Total 1920 Ibs. 

Truss Fig. 3 

Pipe sections 1260 Ibs 
ES Pa eae ae 
Purlin angles veitaskes 49 “ 
Welding material ..... eer ee Elias 

Total 1370 Ibs. 


These total weights in both cases 
do not include purlins, bracing and 
columns, but do include all shop 
provisions made for field erection 
of the truss. 

Welded field connections are in 
some cases more difficult to make 
than riveted field connections. 


Therefore, those connections which 
involve great inconvenience and 
hardship to the welder must be 
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avoided to prevent poor workman- 
ship. For this reason the connection 
of the truss to the column in Fig. 
3 is arranged so that it is made to 
a short piece of column in the shop. 
The column splice is then easily 
made in the field either by riveting 
as shown in Fig. 3 or by welding. 
Although the pipe truss presents 
a clean and simple appearance, it 
may, at first sight, not quite satisfy 
the eye. Our eye has become so 
accustomed to the old riveting 
method that rivets and gusset plates 
have become symbols of strength 
which the eye interprets in a more 
or less accurate way; our eye has 
not yet become so conditioned to 
welded connctions. But numbers 
and size of rivets are not deter- 
mined by “looks;” they are estab- 
lished by calculations according to 
required loads and allowable 
stresses The same is done in the 
design of welded connections. 


Weld Fillet Stress 


Using an ultra’ conservative 
Building Code of several years ago, 
to be entirely safe, it is found that 
for fillet welds, working values per 
linear inch were as follows: 

Leg, in Inches 


aes ; 2000 
te .. incall Petr 2500 
| PRE ER Pte eo 3000 
Oe Os ceninsetitens sae 3500 
_* SPREE rycen ee? 4000 


Stress in a fillet weld shall be con- 
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sidered as shear, for any diy " 


the applied stress. 


A few examples may mon- 
strate that with relatively |igh; 
trusses the simple fillet Is a 
employed in Fig. 3 are su ent 

In this study the length of a we! 
has been taken as a line o| 
the center of the throat of eld 
and parallel to the theoretical ling 
of intersection of two pips ra 


pipe and a plane. In the latter case 
the circumference of the elip 
been caluculated. In the case 

two pipes, the length of the li: 
been determined by parallel ; 

tion and evolution. 

The first point to be investi- 
gated will be the connection the 
truss to the column. In Fig. 3 
seen the inner flange of the c 
cut away to the height of the « 
line of the bottom chord. Toy 
bottom chords have slots in whi 
the web of the column fits. For th 
bottom chord an additional 
sion has been made. At the top edg 
of the inner column flang: 
both the web, quarte 
circle-like pieces have been cut 
forming kind of a cradle for the 
bottom chord. 
along all lines of contact bet 
column and pipes connect th: 
to the upright support. 


sides of 


Continuous 


Stress Calculations 
The elliptical weld between c 
umn flange 
about 18 inches long; the four welds 


and upper chord 
parallel to the axis of the pipe are 
4x10—40 inches; the total 
of weld, therefore, is 58 
With a 1%” fillet 
will take a stress of 58x2 
The actual 
point is only 21.5 kips. 

The length of the fillet weld con 
necting the bottom chord to the 
center column flange and to the 
top chord is about 16.5 inches long; 
the welds paralle) to the pipe axis 
are: 2x9 + 2x5=28 The 
weld at the cradle is about 10 inches 
long. That gives a total length of 
weld for the bottom chord of 54.5 
inches. This length of weld with 4” 
fillet is sufficient for a 
54.5x2—=109 kips against an 
ally occurring stress of 39 kips. 

The weld at the intersection of 
the diagonal (4) with the bottom 
chord is approximately 16.75 inches 
long. A 1%” fillet weld of this length 
is capable of taking a shearing 


le1 otl 
inches 
weld this lengt! 
116 kips 


vertical shear at 


inches. 


stress oO! 


actt 
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Fig. 1l—A roof truss of heavy design. 


tress of 16.75x2==33.5 kips. The 
stress occurring in this connection 
due to tension is only 15.25 kips 
and the horizontal shear is 14 kips. 

Of course, there will be cases 
where simple fillet welds will not be 
adequate to meet the required 
loads. In those cases various other 
welded connections are available. 
There is, for instance, shown in 
Fig. 5 another type of fillet weld 
which gives bigger welds and 
deeper throats without showing the 
additional welding material out- 
wardly. In Fig. 6 and Fig. 7 there 
are shown two types of connections 
which employ gusset plates. With 
the type of Fig. 7 any connection 
can be made strong enough to meet 
any condition. 

\s has been mentioned before, it 
is important to investigate how the 
various connections in truss work 
can be made with pipes. For this 
purpose there are shown in Fig. 8 
and Fig. 9 two _ parallel-chord 
trusses which are connected to the 
roof trusses at the vertical (5) and 
which occur in the braced bays of 
the building. Between the parallel- 
chord trusses, struts act as braces 
in the other bays. The spacing of 
the roof trusses is assumed to be 
19 feet. 

Parallel Chord Truss 

The parallel-chord truss in Fig. 
8 uses as top chord the purlin at 
the vertical (5) (See Fig. 1 and Fig. 
2) which has been made an 8”-17# 
H-Beam, the bottom chord consists 
of 2 angles — 3x214x\% and the di- 
agonals are single angles—3x2'4x 

,. The bottom chord is connected 
to the bottom chords of the roof 
trusses by gusset plates to the out- 
standing legs of the verticals (5) 
and to the underside of the bottom 
chords of the trusses in a 
similar manner as can be seen in 
Fig. 8. The diagonals are connected 
to the top chord (purlin) by bent 


roof 


plates and to the bottom chord by 
simple gusset plates. 

In the parallel-chord truss in Fig. 
9 no use has been made of a roof 
purlin as top chord. Therefore, this 
purlin is a channel, the same as the 
others. (See Fig. 3) An extra pipe 
has been used as a top chord for the 
parallel-chord truss Fig. 9, namely 
a 3” std. pipe which section is also 
used for the bottom chord. The 
diagonals are 2” std. pipes. Fig. 10 
shows a detail which is typical for 
the connection of the top chord of 
the parallel truss with the top 
chords of the roof trusses and also 
for the connection of the bottom 
chords of the two trusses. A short 
piece of 31%” std. pipe about 15 
inches long, marked (b) in Fig. 10, 
has been notched out in the middle 
in such a way that it fits at right 
angles over the pipes forming the 





top or bottom chords of the roof 
trusses to which the pipe pieces are 
fastened by continuous welds. The 
pipe marked (c) in Fig. 10 repre- 
sents the bottom chord of the par- 
allel truss, in this case a 3” std. 
pipe which is inserted into the 
splicing and connecting pipe (b); 
(b) and (c) are joined by welding. 
The pipe marked (a) represents a 
strut in an unbraced bay. In this 
case it is a 4” std. pipe which fits 
over the piece (b). For illustrative 
purposes the connection is shown 
in Fig. 10 in the following manner: 
(a) fits over (b), and (c) fits into 
b). This arrangement, of course, 
may be changed so that both, (a) 
and (c), fit either over or inside of 
(b). For erection in the field it is 
advisable to have the pipes drilled 
for erection bolts or pins as indi- 
cated in Fig. 10. 
Heavy Roof Trusses 

The two roof trusses which have 
been compared in the previous 
paragraphs are rather light. In the 
following a similar comparative 
study will be made for a heavier 
type truss, a schematic diagram of 
which is given in Fig. 11. 

Fig. 12 represents a design draw- 
ing for the truss outlined in Fig. 
11, using rolled structural shapes. 
Rivets used are 7%” and gussets are 
44” thick. In Fig. 13 the same truss 


Fig. 12 and 13—Design details of a truss of heavy design showing riveted structural 
and mill pipe construction. 
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is shown, but made of pipe sections. 
Table V is a list of all the essential 
data pertaining to the two types of 
trusses for comparison. 

The weights of the two trusses 
are as follows: 


Truss Fig. 12 
Rolled structural shapes.............. 9516 Ibs. 
ee RE Ee 968 “ 
Clips, splice-angles, etc. .............. 446 “ 
Rivet heads & washers................ 7 
p | ERAS ae corer Seer 11127 Ibs. 
Truss Fig. 13 
ie DOCIIOID  eivetecnceceocianniarsinacincnenic 8386 Ibs. 
INGE “FOOD woincnscrensntorencinesnteen _— 
Gusset plates ..... Se PLEO a * 
WR IUD oi ccceertinmnnn ts 
Wee a hie 8883 Ibs. 


Future Possibilities 


The two examples, using a light 
and a heavy truss, show not only 
the feasibility, but also highly ad- 
vantageous features of trusses made 
by welding together sections of 
pipes of the various weights and 
sizes available even though the 
three pipe series (standard, extra 
strong, double extra strong) were 
developed without any considera- 
tion for structural steel construc- 
tion. As a matter of principle, no 
use of forged steel fittings has been 
made in this study. Although many 
such connections could be made to 
advantage, it is the aim of this 
study to demonstrate what can be 
done in the line of welded pipe con- 
struction making the best of exist- 
ing pipe sections. The result shows 
the feasibility of employing pipes 
for truss construction and it seems 
that the designer, even with the 
present material on hand, is able to 
find a solution to any practical 
problem that may come up. When 
welded pipe construction becomes 
established in structural engineer- 
ing, new and additional pipe sizes 
and shapes may be developed for 
this very purpose, especially more 
pipe sizes that can be telescoped 
into each other. Also square and 
rectangular tubing will offer possi- 
bilities and advantages. 


Recognizing that the welded con- 
struction with rolled structural 
shapes in which rivets are omitted 
and welds are substituted for them 
is nothing but the very beginning 
of making use of welding in struc- 
tural engineering, leads to the next 
step ; i.e., predicting the most prob- 
able future stage in the develop- 
ment of welded construction. The 
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very features inherent in welding 
and in pipes complement each other 
in such perfect manner that it must 
be considered strange, if these two 
elements are not bound to go into 
an extremely harmonious alliance. 


Shape and Pipe Trusses 

At this point it may be timely to 
mention a kind of mixture between 
a truss made of structural shapes 
and one made of pipes. By no means 
is this type of truss introduced as 
a compromise or kind of “inter- 
mediate link” because its composi- 
tion is based on good reasoning and 
therefore, this mixed truss has to be 
admitted into the class of sound 
construction. We saw that pipes 
showed their greatest superiority if 
used as compression members. For 
tension members the disadvantages 
of dead weight on account of rivet 
holes deduction does not exist in 
welding of rolled shapes. Poor dis- 
tribution of stress over the cross- 
sectional area can also be reduced 
or avoided by using Tees or other 
symetrical cross-sections. This 
leads to the conclusion that a com- 
bination of pipes for compression 
members and rolled _ structural 
shapes for tension members is a 
quite workable arrangement. A 
number of modifications and varia- 
tions of this combination of pipes 
and rolled shapes is possible. Fig. 
14 shows the detail of a panel point. 
In this case the bottom chord of 
a truss is a Tee (split beam). The 
web of the Tee offers very good 
means for the connection of vertical 
and diagonal pipe members. The 
same type of construction may also 
be used at the top chord of a truss, 
if there is no specific objection to a 
rolled section. This kind of truss 
may turn out to be satisfactory 
where corrosion danger does not 
exist, where the reduction of the 
exposed surface area to a minimum 
is not required. Of course, the 
weight of such mixed truss will be 
greater than that of an all pipe 
truss. On the other hand, fabrica- 
tion cost will be somewhat less 
because the fitting of members at 
panel points will be simpler with 
the mixed truss than with a pipe 
truss. 


A short review recounting the 
advantageous features offered in 
welded pipe truss construction may 
conclude this study. In general, 
pipe trusses are lighter and stiffer 
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than similar trusses fabricated 9; 
structural shapes. With pipe trusgse, 
no difficulties are encountered jy 
making neutral axes of member: 
intersect at theoretical panel point; 
a fact which cannot be claime: gep. 
erally for trusses made of structura| 
shapes. Neither is there 
pipe trusses any eccentricity 0; 
dissymetrie such as results from 
single angle members in trussec 
using rolled shapes. Exposed syr. 
face area is considerably less with 
pipes than with rolled structura| 
shapes, thus reducing corrosion 
painting and maintenance work 
All surfaces in pipe trusses are 
convex and, therefore, easily access- 


ible. 


with 


THE END 
» « 


A Quarter Century 
of Welding 
(Concluded from page 24) 


military aircraft 
many spot 
semblies. 


built with 
structural as 


are 
welded 


The increased demand by struc- 
tural fabricators and shipyards for 
a faster means of welding heavy 
plates lead to the development of 


“submerged melt” welding — an 
automatic welding process which 
made possible the joining of thick 


plates in single passes at speed 
heretofore believed impossible. 
Automatic Welding 
Automatic welding and 
driven cutting machines’ were 
developed further so that now in 
1941 the welding industry stands 


motor 


ready to serve wherever needed 
with the best and most efficient 
equipment that man has yet de- 
veloped. The practicability of 
welding and cutting are being 
proved daily by the thousands of 
defense contracts that are specify- 
ing welding. 

In a quarter of a century we find 
that welding has grown from a 
very small beginning to a modern 
tool in a modern world. In the 
short space of twenty-five years, 
it has become recognized as a 
major tool in the production of our 
nation’s peacetime and defense 
needs. 


Don’t let up early in life or you won't 
be in a position to let down later in life. 


—Forbes’. 














ur- 


Tal 
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A Statistical Review of the Welding Industry 


Fo. and Figures as presented on the following pages represent the first 
attempt ever made to compile statistics and trends about one of America’s 
fastest growing industries. It is hoped that the manner in which this material 
is presented will lead to greater cooperation on the part of the members of the 
welding industry. By such cooperation The Welding Engineer will be able, in 
the future, to present even more complete information — information which 
will give valuable authoritative data on an industry so vital to all of us. 


Since it is planned to include this data as an Annual feature of The 
Welding Engineer, we would appreciate your suggestions and comments 
regarding our initial effort and what you would like to see in future Statistical 


Reviews of The Welding Engineer. 


The Publishers 
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ACTS AND FIGURES usually tell an interesting story, 
in this case it is a story of one of America’s fastest 
growing industries—the Welding Industry. 


In the thirty-five years which have past since 
welding was first considered, in this country, as a 
commercial production and maintenance tool, the 
welding industry and those associated with it have 
experienced hectic times. In boom times the indus- 
try found it difficult to keep pace with demand; in 
troubled times some of the less strong fell by the 
way—even the strong were sometimes thrown back. 
Despite these reverses, welding has continued to 
increase in use, new processes have been developed 
and new uses found. Consequently for the past 
twenty-five years the Welding Industry has always 
been a healthy, growing group of industrial enter- 
prises. 























Getting back to our facts and figures and their 
interesting story; on page 41 is shown “Where the 
Dollars Went in the Welding Industry” from 1932 
to 1941. In this graphic view of the welding dollars 
it can be seen that the growth of the industry has 
been steady. While the figures for 1939 indicate 
that the dollar volume of business was reduced by 
ten million dollars, this should not be taken as an 
indication that the welding industry is losing ground. 
In reality, this was far from the case. It is believed 
that this reduction in dollar volume reflects a change 
in industrial purchasing policies plus a substantial 

















reduction in prices on welding machines, equipment 
and rods between 1937 and 1939. The change in 
purchasing policy has been indicated by the trend 
towards the purchasing of smaller pieces of equip- 
ment and multiple operator equipment instead of the 
large units in vogue five years ago. Examples of 
such purchases in the field of arc welding are found 
in the current popular demand for 150 and 200 ampere 
welding machines instead of 400 and 500 ampere 
machines and for the 1500 ampere multiple operator 
supplying power for 30 operators instead of the 
smaller 150 and 200 ampere welders. Such a practice 
materially reduces the cost of equipment and dollar 
volume of business though the use of welding is 
expanded. 
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Facts and Figures 


The Welding Enginoors 


STATISTICAL REVIEW 


% In 25 years the Welding Industry has climbed from 

a maintenance and repair tool to a major fabricating 

tool of industry. Despite depressions and other set 

backs the trend of the industry since its inception has 
been upward. 


How your welding dollar was spent (Page 42 
presents a picture of how the dollars have been dis- 
tributed throughout the various phases of this fast 
growing welding industry. It should be noted that 
the gases used in the gas welding field are included 
because they can be readily identified. It is im- 
possible, however, to determine the amounts of power 
required in the arc and resistance welding field and 
it is nearly as difficult to determine the volume of 
business done in resistance welding and equipment 
For this reason the picture of the manner in which 
the dollar is divided in the various welding fields 
may seem distorted but it is as nearly correct as 
possible. 

Inasmuch as the welding industry is dependent to 
a great extent on the steel industry, since welding is 
used primarily for the joining and fabricating of 
steel, steel ingot production has been used as an index 
of comparison in many of the graphs appearing in this 
statistical review. While steel production will al 
ways reflect the use of welding, it can be seen from 
page 46 which gives information on electrode and 
welding wire production that filler metals will soon 
be climbing faster than steel ingot. The Il elding 
Engineer estimates that in 1941 over 315,000,000 Ibs 
of welding electrodes will be produced while welding 
wire production will exceed 380,000,000 Ibs. repre- 
senting a 1557% increase over 1932 welding wire 
production. 

It is interesting to note how welding has gained 
acceptance in shipbuilding. On the American 
Sureau of Shipping classification fer vessels under 
300 feet (tow boats, barges, etc.) it is found that 
while only 5% of these vessels were all-welded con 
struction in 1928, 99% were of all-welded construc 
tion in 1940. For larger vessels (over 300 feet) the 
acceptance of welding while not so phenomenal, has 
been quite gratifying. 

Since 1929 it is noted that the cost of living 
(page 48) has gone down but this is not true of the 
Welding Industry. Each and every presentation in 
Facts and Figures indicates that trend in the welding 
industry is upward. 

Let us keep our industry climbing on to greater 
heights. 
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The Dollars in the Welding Industry . . . where they went 
Resistance Welding Dollars 


1933 
1935 
1937 
1939 
1940 
1941 


$ 1,510,280 

3,294,523 

7,183,293 

4,142,985 

7,400,916 

Est. 10,645,149 


Electric Welding Dollars 





1933 $ 4,384,237 

iss 11,020,038 

7 20,177,345 

139 19,395,977 

. i ea 29,610,073 

| ahaa | 42,680,517 

(as Welding Dollars 

a0 GBB ee $ 27,759,447 
oo iy 38,583,141 
ar 2 aie 55,238,527 
np are aa 49,145,540 
== az c,052.284 


All the Welding Dollars 


1933 
1935 
1937 
1939 
1940 
194] 





$ 33,653,964 
52,857,702 
82,599,165 
72,684,502 

105,863,273 


| 
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How Each of Your Welding Dollars went... 


(ras Welding Dollars 


1939 


1935 





1933 


Electric Welding Dollars 


Resistance Welding Dollars 


1939 


1937 


1935 


1933 


Legend: Gas or Machines & Apparatus % Rods or Electrodes 
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(xygen and Acetylene-Producing Plant 1914-1939 
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Gas Production ... how it has increased in 25 years 


104,714,000 CU. FT. 


1914 





4,.561,968.000 CU. FT. 








Sethian 
1939 


Production 

(In 1000 cu. ft.) 
Oxygen Year Acetylene 
104,714 1914 121,696 
1,173,414 1919 311,390 
1,062,135 1921 291,630 
2,057,526 1923 522,349 
2,073,826 1925 525,746 
2,309,896 1927 682,481 
3,140,095 1929 969,534 
2,050,377 1931 742,898 
1,821,880 1933 754,089 
2,683,859 1935 1,143,199 
4,441,391 1937 1,511,445 
4,561,968 1939 1,274,164 
5,489,136 1941 1,926,843 
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121,696,000 CU. FT. 
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Acetylene 











(q 1,.274,164,000 CU. FT. ) 


1939 
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Electrode Production — pounds per ton of Steel Ingot 






Monthly Production of Steel Ingots — 


NOTE 
1901 through 1926- Openhearth, bessemer, electric and crucible steel ingots 
1927 to date - Openhearth and bessemer steel ingots only 
SOURCES 
PRODUCTION : 190! through 1916 - Estimetes by“lron Age” 
1917 to date -Americon Iron ond Stee! Institute Reports 
CAPACITY : 1901 through (916- Estimates by American Iron and Stee! Institute 
and “American Metal Market” 
1917 to date ~American Iron and Steel Institute Reports 
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Production A/V Capacity ----- 





500 


(1931-1941) 
| 


| 





INGOTS 
Ww 





STEEL 
Nw 














POUNDS OF ELECTRODES 


PER TON 





i. 
See | 
9 


THe WELDING ENGINEER — May, 1941 


I93I 1933 1935 1937 | 


Facts and Figures 








1913 | 1914 | 1915] 1916/1917 [191856 & 





ie 4 Clie NON MMOS cag tt Ra aN 


a 


Sit 








-~ =a 






I 


919 
Te, 
wu 
loan 
Si 
ia 
a 
‘tay 
lean 
Ries 
tb aay 
tg 
tg 
*Semg 
Sieg 
a 
Site 
ating 
“ice, 
=a 
tt | 
Raat 
ae 
=S 
ae | 
ities 
—) 
=e 
— 
tae 
em 
a, 





. 


















in the United States 


7920 i92l 
(mn 


I90i— 1940 








i eteain + 


— 







— 


The Welding Market 1951-1941 


in dollars per ton of steel ingot. 
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blectrode Production 1931-1940 


(compared with steel mae production) 
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Welding Wire Production 1932-1941 


(compared with 1932 welding wire and steel ingot production) 


1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 


1940 


1941 
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INGOT 


100°, 
170°, 
193°, 
252°/, 
353%, 
374°/, 
210°, 
346°/, 
498°, 


615%, 


WIRE 


100°, 
205°, 
299°, 
405°, 
581%, 
643%, 
486°, 
760%, 
980°, 
1557°%, 


May, 1941 
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Oxygen Production 1914-1940 


in hundred million cubic feet 
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Acetylene Production 1914-1940 


in ten million cubic feet 
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additional gas production data on page 43 
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Welded Ship Construction 1928-1940 


(American Bureau of Shipping classification under 300 feet) 


280+ 7 
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240+ 
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Cost of Living 1929-1940 
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Figures for the Faets 


How the Dollars Went in the Welding Industry 








(Page 41) 
1933 1935 1937 1939 1940 1941 
Gas Welding Industry and Cutting.......... $27,759,477 $38,583,141 $55,238,527 $49,145,540 $68,852,284 $ 79,660,483 
Arc Wee IT ais acess 4,384,237 11,020,038 20,177,345 19,395,977 29,610,073 42,680,517 
Resistance Welding Industry...............-...... 1,510,280 3,254,523 7,183,293 4,142,985 7,400,916 10,645,149 
Welding Industry Totals ................--..-------.-. $33,653,964 $52,857,702 $82,599,165 $72,684,502 $105,863,273 $132,986,149 


Sources: 1933-39—U. S. Census of Manufacturers 
1940-41—The Welding Engineer Industry Estimates. 








How Your Welding Dollar Was Spent 
(Page 41) 
1933 1935 1937 1939 
Resistance Welding Industry $ 3,254,523 $ 7,183,293 $ 4,142,985 
PE Re + SE Te eR $1,510,280 
Arc Welding Industry 
ESE TONES aD Sees RTS EE ETE DT ES 2,096,037 5,641,156 9,808,996 7,293,087 
RES eee en co ee ine 2,288,200 5,378,882 10,130,731 10,736,363 
Ig re i SE ace OO eee ade) 1 See q) (1) 237,618¢2) 1,336,527 
Gas Welding Industry—Gas: 
SO EEE Sea oe See I Se 12,997,005 18,125,676 26,072,822 24,015,233 
SID ricci taieneiisecesneccansioiscssing’ nittinsitinahiat 11,038,959 14,747,824 19,166,420 16,466,782 
RR Sane Ee ersienn. een) ieee a 24,035,964 32,873,500 45,239,242 40,482,015 
I sii ices eerlanertnsic adinintiahinioineansebuitaanaiaaded 2,142,092 3,561,846 5,867,688 3,865,065 
ince engerenlacisctenciayneetantile 1,581,391 2,147,795 4,131,597 4,798,460 
(1) Are Welding accessories not reported separately 1933 and 1935. 
(2) Incomplete report. 
Source: 1933-39—U. S. Census of Manufacturers: 





Oxygen and Acetylene Plants 1914-1940 


(Page 43) 
1914 1919 1921 1923 1925 1927 
Oxygen ........ hcl asacxbysnnnnainencontonebeed ean iba abe: 51 94 95 121 141 156 
PRIN 5S at nniovconnis pice alini 40 49 54 58 69 83 
1929 1931 1933 1935 1937 1939 
Ns cha co icine neanmiamevon 178 168 160 163 170 185 
ee AE LE EE 104 111 108 116 130 130 


Source: U. S. Census of Manufacturers 


Steel Ingot Production in the United States 1901-1940 


(Pages 44-45) 











Year 1901 1902 1903 1904 1905 1906 
RN ooo i aceemernerorsite 13,156 14,566 14,105 13,530 19,463 22,624 
Year 1907 1908 1909 1910 1911 1912 
i 13,677 23,299 25,154 23,029 30,285 
Year 1913 1914 1915 1916 1917 1918 
ON irene 30,280 22,820 31,284 41,402 43,619 43,051 
Year 1919 1920 1921 1922 1923 1924 
Ls, es Se 33,695 40,881 19,224 34,568 43,486 36,811 
Year 1925 1926 1927 1928 1929 1930 
a Ry 44,141 46,936 43,398 49,865 54,312 39,286 
Year 1931 1932 1933 1934 1935 1936 
| teeth 25,193 . 13,323 22,594 25,599 33,418 46,808 
Year 1937 1938 1939 1940 

I se 49,503 27,839 45.769 66,933 


Sources: 1901-1916—The Iron Age Estimates. 
1917-1940—American Iron and Steel Institute. 
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Electrode Production 1931-1941 


(Page 44) 

In Pounds Per Ton of Steel Ingot 
1931 0.6 Ibs. 
1932 1.4 lbs. 
1933 1.7 Ibs. 
1934 2.2 Ibs. 
1935 2.3 Ibs. 
1936 2.3 Ibs. 
1937 2.5 Ibs. 
1938 3.5 Ibs. 
1939 2.3 lbs. 
1940 2.9 lbs. 
Pe aire 3.8 Ibs. 


Source: 1931-40—The Welding Engineer 
1941—The Welding Engineer In- 
dustry Estimates 


The Welding Market 1931-1941 


(Page 45) 
In Dollars Per Ton of Steel Ingot 


1931 $1.58 
1932 1.49 
1933 1.47 
1934 1.54 
1935 1.56 
1936 1.58 
1937 1.64 
1938 1.74 
1939 1.55 
1940 1.58 
194] 1.60 


Source: The Welding Engineer Industry 
Estimates 
» « 


Welding Wire Production 
1932-1940 


(Page 46) 


Pounds 
1932 24,150,000 
1933 49,450,000 
1934 72,100,000 
1935 ... 97,750,000 
1936 140,300,000 
1937 155,310,000 
1938 117,395,000 
1939 183,436,000 
1940 237,780,000 
1941 379,181,000 


Source: 1932-39—American Iron & Steel 
Institute 
1940-41—-The Welding 
Industry Estimates 

» « 


Electrode Production 1931-1941 


(Page 46) 


Engineer 


Pounds 


1931 15,827,643 
1932 18,800,000 
1933 39,000,000 
1934 57,000,000 


1935 77,230,000 


1936 110,330,000 
1937 128,360,000 
1938 97,020,000 
1939 152,863,400 
1940 198,995,000 
1941 315,643,000 
Sources: 1931—The Welding Engineer 
Industry Estimates 
1932-40—National Electrical 
Manufacturers’ Association 
1941—The Welding Engineer 
Industry Estimates 
50 Facts and Figures 


Oxygen Production 1914-1940 Small Welded Ships 1928- (949 


Acetylene Production 1914-1940 


Source: 


(Page 47) 


U. S. Census of Manufacturers 


(Page 48) 
Source: American Bureau of S 


(Page 47) 
U. S. Census of Manufacturers 


(Page 48) 
National Industrial Co; 
Board 
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Not 25— But 45 Years of Progress 








In 45 years there has been a marked change in the appearance of the automobile. 
In the past 10 years there has been many improvements in motor car design made 
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THE WESTERN METAL CONGRESS 


* The Technical Societies of the West convene in Los Angeles 

for Fourth Joint Meeting. A well diversified four day program 

will be the American Welding Society's contribution. Over 
150 exhibitors signed for exposition. 


k MAJOR technical societies of the eleven 
western states are joining forces to stage the 


biggest and best group of technical meetings ever to 
be held in the West—the Fourth Western Metal Con- 
egress at Los Angeles, Calif.. May 19 to 23. While 
the main exhibition is to be held at the Pan-Pacific 
Auditorium, the American Welding Society will 
hold its technical at the Biltmore Hotel. According 
to the latest reports, it is anticipated that this year’s 
attendance will exceed by 50% the record breaking 
36,000 count of the Western Metal Congress of 1938. 


All arrangements for the A. W. S. activities are 
under the direction of L. W. Delhi, Regional Vice- 
President of the American Welding Society, who is 
also Chairman of the American Welding Society’s 
Western Metal Congress participation. He is being 
assisted by various committee members who have 
been appointed from the Los Angeles section of the 
American Welding Society. Committee chairman 
are as follows: J. C. Gowing, Program; E. O. Wil- 
liams, Publicity; J. C. Blake, Entertainment; Merrill 
Turner, Attendance; P. D. McElfish, Coordination. 


The activities of the American Welding Society's 
participation in this Tri-Annual meeting will be 
featured in four technical sessions to be held on the 
mornings of May 19, 20, 21 and 22. The program 
which has been arranged for these sessions is 
highly diversified, covering the field of welding in 
national defense. There have been scheduled papers 
dealing with operator training; shipbuilding, air- 
craft welding and related defense activities. The 
aircraft welding papers will represent the finest 
collection of material on this subject ever to be 
presented at a technical meeting. 


The complete program follows: 


MONDAY, MAY 139, 1941 
9:00 A.M.—Technical Session 


Chairman: P. D. McE.risu, Materials Engineer, Stand- 
ard Oil Co. of Calif. 


Vice-Chairman: C. P. Sanper, Superintendent, Western 
Pipe & Steel Co., Los Angeles. 


“Flame Machining” by Grorce V. Storrman, Manager, 
Applied Engineering Dept., Air Reduction Sales Co., 
New York. 


“All Welded Ship Construction” by L. W. Deut, Man- 
ager, Western Pipe & Steel Co., San Francisco. 
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TUESDAY, MAY 20, 1941 
9:00 A.M.—Technical Session 


Chairman: C. W. Roserts, Superintendent, Southwest- 
ern Engineering Co., Los Angeles. 

Vice-Chairman: Guy Morritt, Manager, Midwest Piping 
& Supply Co., Los Angeles. 


Resistance Welding in Aircraft” by F. A. Hurcoms, 
West Coast Engineering Representative, Taylor Win- 
field Corp., Warren, Ohio. 


“The Procedure of Spot Welding of Aluminum Alloys in 
the Aircraft Industry” by Cuaries L. Hipert, Foreman 
Spotwelding & Heat Treating Dept., Consolidated Air- 
craft Corp., San Diego, Cal. 


“Welding of Stainless Steels” by Dr. V. N. Krrvopox, 
Director of Structural Research, Lockheed Aircraft 
Corp., Burbank, Cal. 


WEDNESDAY, MAY 21, 1941 
9:00 A.M.—Technical Session 


Chairman: J. C. Brake, Manager, Victor Equipment Co., 
Los Angeles. 


Vice-Chairman: D. P. Bisper, Production Supt., Rheem 
Mfg. Co., South Gate, Cal. 


“The Training of Welding Operators” by T. B. Jerrrr- 
son, The Welding Engineer, Chicago. 

“High Pressure, High Temperature Piping” by F. C. 
Fantz, Vice-President, Midwest Piping & Supply Co., 
St. Louis. 


“Codes” by Russet Love, Engineer, Southwest Welding 
& Manufacturing Co., Alhambra, Cal. 


Plant Visitation to Midwest Piping and Supply Company, 
520 South Anderson, Los Angeles—1:30 to 3:30 p.m. 


THURSDAY, MAY 22, 1941 
9:00 A.M.—Technical Session 


Chairman: Lorenzo Kennon, Welding Engineer, Con- 
solidated Aircraft Corp., San Diego, Cal. 


Vice-Chairman: Merritt Turner, Home Oxygen Co., 
Huntington Park, Cal. 


“Some Experiences in Welding Heavy Gauge Chrome- 
Molybdenum Steel for Impact Applications” by Pror. 
N. F. Warp, Associate Professor, Mechanical Engi- 
neering, University of California, Berkeley, Cal. 


“Arce Welding of Chrome—Molybdenum Tubing and 
Plates in the Aircraft Industry” by CHaries J. Gar- 
LANT, Engineer in Charge of Research and Processes, 
North American Aviation, Inc., Inglewood, Cal. 


“Practical Are Welding Applications on Tubular Stru- 
tures in Aircraft” by Francis H. Stevenson, Welding 
Supervisor, Vega Airplane Co., Burbank, Cal. 
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Weldin¢ Exhibitors at the Western Metal Expositioy 








Air Reduction Sales Co. ; aeazes Sooth D-26 International Nickel Co. Booth E-12 
Allis-Chambers Manufacturing Co as f,ooth C-2 Lincoln Electric Co. Boot! 1 
American Brass Co............-..------- 300th C-2 Linde Air Products Co., Booths A-14, A-18, B-13 and B.-17 
Piva BEGG,  Fai6 snc. cnccsecccsiceneries Booth G-18 Magnaflux Corp. Booth A-] 
Bastian-Blessing Co...............------cecscs--+-- Sooth C-18 National Cylinder Gas Co. Boot 12 
Carborundum Co., Norton Co. ..... Booth C-2 
a 2 SER ey SEES eee nene ane Booth H-2 Stoody Co. ........ Boot! 
General Electric X-Ray Corp................ 300th H-2 Stuart Oxygen Co. Boott 24 
Harnischfeger Corp. sooth H-21 Union Carbide Co. Booths A-14, A-17, A-17 
Haynes Stellite Co. Booth A-17 Victor Equipment Co. Booths H-2 to H-? 
Hobart Brothers Co............. 300th A-23 Westinghouse Electric & Mfg. Co Boot! ? 
Hollup Corp. Booth C-18 Wilson Welder & Metals, Inc. Boot! 29 
7 other end of the sample in a 
Welded Steel Tubing press or with hammer blows 
standard requirement that under th; 
tests the weld area shall show 


Stands Severe Test 


It would be difficult to locate a use 
for steel tubing where the strength re- 
quirements are more exacting than in the 
case of propeller shafts which transmit 
the driving force of the engine to the 
rear axle in automobiles, _ buses, 
trucks and tractors. This will prob- 
ably appear as a new thought to many 
who have looked upon the specifications 
for boiler, condenser and heat exchanger 
tubing as representing the most severe 
requirements for the tube construction. 

In the first place, the propeller shaft 
tube has to stand a terrific torsional 


load at high speeds when the motor 
vehicle is operating normally. Added to 
this is the fact that those loads are 


often applied very suddenly under traf- 
fic conditions and just as rapidly re- 
leased for sudden stopping. There are 
also numerous severe overloading con- 
ditions when driving in mud, ruts and 
other uneven road _ conditions. The 
widespread use of electric resistance 
welded steel tubing for this service is 
an indication of the degree to which the 
manufacturing of welded tubing has 
been perfected in recent years. 

There is one quality of welded tubing 
which is inherent in the manufacturing 
process and which makes its use for 
this application particularly advanta- 
geous. That is concentricity. The wall 
of the tube is formed from cold rolled 
strip steel which is uniform in thickness 
to a very high degree and this automa- 
tically results in the production of a 
tube which has a practically perfect 
section after being welded 
Concentricity implies a per- 


39 
WALL 


concentric 
sized. 


and 





To be satisfactory a welded steel tubing 
must pass this test. 
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fectly uniform distribution of mass so 
that there is no undesirable “whip” 
when the tube is rotating at high speeds. 
All this is conducive to a smooth per- 
formance which is easy on the mechan- 
ism and contributes a factor of comfort 
for the passengers. These things are 
of great interest to automotive en- 
gineers but they have also to consider 
durability of working parts; therefore 
the acceptance of these advantages must 
depend upon the reliability of the entire 
structure of the tubular member. 

The fact that millions of motor 
vehicles serve their time on the road and 
finally wind up in the scrap pile without 
ever a sign of distress in the welded 
propeller shaft is good enough evidence 
that automotive engineers have thoroughly 
investigated this question before adopt- 
ing electric welded tubes for such an 
important service. An even more 
pressive demonstration, 
the safety factor is 
obtained in current 
tube mills. These mills are operated 
under very careful control and super- 
vision. The control panels of the weld- 
ing unit are subject to constant scrutiny 
and recording devices are used to keep 
a complete record of welding conditions 
as long as the mill is in operation. Even 
this close control is subject to continu- 
ous checking of the product itself. At 
regular intervals short pieces of tubing 
are cut off and tested to destruction. A 
common test for mechanical and 
structural tubing is to expand one end 
of the sample with a flaring tool until 
the tube wall splits and to flatten the 


im- 
indicating that 
quite high, can be 
practice of modern 


of distress. 
Mill operations on propeller shaft ty 
usually have the effect of ing 
stead of increasing the diameter 
typical shaft is formed from a piecs 
2 in. tubing, .065 in. wall thickness, 58 jy 
long. At the ends this is swaged so a 
to taper down to 1% in 


reducit 


diameter, 5 i 


long. This straight section is later ex 
panded cold .010 in. by driving in a ste 
plug. 

Although the normal forming opera 


tion here is not in itself a 
the weld area, the set-up is such that ar 
extremely interesting test is obtained by 
loosening the die and allowing the tube 
to be pushed longitudinally against the 
backing die until it wrinkles. The 
illustrated has been subjected to this 
treatment, producing four closely spaced 
wrinkles concentric with the tube. The 
outside diameter of one of these wrinkles 
is 344 in. compared to 24% in. O. D 
the original tube. This amounts to 31% 
distortion which is 50% 
than that obtained in the 
crushing test for boiler 
this severe test there 
found in the weld area. 
It is notable that the 
tubing is not an unusual product in t 
sense that it is out of the ordinary 
produced only in small special lots 
is a standard product of which milliot 
of feet are produced 
mills, a product whose quality is take 
for granted by the automotive indust! 
although the specifications for it are v¢ 
exacting and 


severe test 


pic r 


more severe 
conventiona 
tubes 


were no 


annually in 


inspection is correspond 
ingly rigid. It typifies the ability 
modern tube we:ding mills to turn 
a product of unquestioned unifort 


and reliability. 





This welded steel tube passed. Note the distortion without 


weld failure. (Photo Formed Steel Tube Institute.) 
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THE TECHNICAL SLANT 


Aviation 

Tur Aviation MECHANIC. By Carl Nor- 
’ i James D. Quinn, Jr. Published by 
Vict Hill Book Co., New York, 1941. 
( 6 x 9 in., 563 pages. Price $3.50. 

\viation Mechanic has been writ- 
th the thought of helping the 
n mechanic get his first job and 
, keep him so informed that he 
t hold it. 

book, which is profusely illu- 
js divided into three parts. The 
rst part, a general introduction, points 
ut the importance of the aviation me- 
nic in this day of modern high speed 
‘- travel, as well as describes and clas- 
modern aircraft and explains the 

incipals of flight. 

Part two, with its 243 pictures of air- 
‘raft in various stages of construction, 

devoted to construction. While the 
tanufacture of all types of planes is 
liscussed, the reader is taken step by 
step through a plant manufacturing an 
all-metal light plane. The remainder of 
the book is devoted to the work of the 
airport mechanic engaged in the main- 
tenance of all types of planes, whether 
they be private, commercial or military 

i craft. 

These two qualified authors have pre 
pared a splendid book that will be in- 
valuable to the beginner as a text or the 
finished craftsman as a reference. 


» « 


Vocational 

HOW TO TEACH A jos. By R. D. Bundy. 
Published by National Foremen’s Institute, 
Deep River, Conn., 1941. Cloth, 5%4x8 in., 
60 pages. Price $1.00. 


The author sets forth, out of his 
actual experience in industry, an organ- 
ized plan for teaching new workers 
specific jobs, quickly. He has outlined 
in detail the four steps involved in teach- 
ing a job: (1)—Preparation, (2)— 
Demonstration, (3)—Explanation, and 
(4)—Application. The purpose of this 
manual is to outline the steps in teaching 
and to point out certain procedures 
which are involved, as well as certain 
precautions which bear directly upon 
the success of teaching a job. 

In addition to giving several illustra- 
tive examples as to how to teach a job, 
an actual example of job analysis and 
lesson planning is given. The particular 
job which is analyzed is “Lacing Several 
Pairs of Inside Wire Cables” and illus- 
trates how this teaching job is broken 
up into operation points and knowledge 
factors to facilitate teaching. 

It is intended for department heads 
and supervisors, upon whom falls the 
burden of training new workers to do 
specific jobs in their departments. This 
manual should prove of great current 
value to all key men in industry, and 
vocational instructors as well. 


» « 


No government based on democratic 


principles can long endure in a nation of 


ignorant people. 
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Heres Staintess Welding 


FOR SEVERE CORROSIVE CONDITIONS 





In welding stainless steel, where you want to prevent corro- 
sion and the dangers encountered by carbide precipitation, 
use this special P&H electrode, proved for the purpose. 


“HARSTAIN”—18-8Cb 


A stabilized austenitic stainless electrode with base wire 
sufficiently higher than 18-8 Cb analysis so deposited metal 
has minimum 18 chrome, 8 nickel, and columbiun 10 times 
carbon content with a 1 per cent maximum. 

This electrode provides the greatest known protection against 
corrosion in all kinds of welded stainless steel including 
tanks used in food and chemical plants, oil refineries, paper 
and other process industries. 


HARSTAIN...18-8Cb has an ultimate strength of 85,000 
to 90,000 per sq. in. and elongation of 40% to 45% in 2”. 
It is an all-position electrode for reverse — Can also 
be used on A.C. Available in sizes from 
3/32" to %4". Write for procedures. 








ae 


r 
RP weLving Greg 
SAM ciectroves moist 


& Po ae 








General Offices: 4513 W. National Ave., Milwaukee, Wisconsin 
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Designed to conform to the orbit of the 
eye. 

Safety Goggle 

*% A new On-Center safety goggle of 

the spectacle type has been announced by 

the American Optical Co., Southbridge, 

Massachusetts. 

Features of this sturdy, comfortable 
goggle include a double-braced bridge 
developed for hard usage; a design that 
conforms to the orbit of the eye; com- 
fortable rocking pads; insulated, heat- 
resisting, perspiration-proof temples; 
three eye and bridge sizes for maximum 
comfort and efficiency; and the added 
protection of Super Armorplate Clear or 
Calobar lenses, 

In addition, this goggle can be ob- 
tained with wire-mesh side shields which 
give extra protection against particles 
striking from the sides. These screens 
are non-corrosive and easily cleaned 

» « 





Welding Rings 
* Tube-Turn Welding Rings are so de- 
signed that they can be used with all 
types of Tube-Turn welding fittings and 
straight pipe. Scientifically designed, 
they are claimed to assure a perfect, full 
strength joint and practically eliminate 
the human element hazard in welding. 
Besides speeding up the actual welding 
process in both are and gas methods, 
they are said to simplify the lining up in 
that no clamps, guides or fixtures of any 
kind are needed for supporting pipe and 
fittings for tack welding. Tube-Turns, 
Inc., Louisville, Ky., offer a new welding 
ring folder which gives complete details 
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Ground Clamp 

% A new spring clip type welding clamp 
known as the No. 33 Big Brute welding 
ground clamp has been introduced by 
Mueller Electric Co., 1583 E. 3lst St., 
Cleveland. 

Designed for 300 amp. service, the Big 
Brute has a jaw spread of 2 in. which ts 
said to furnish a good contact as soon as 
it is snapped on a surface. Likewise the 
spring clip design is claimed to make it 
grip any surface readily, making possible 
the direction of arc blow and to save 
time. 


Electrode Carrier 


* The increased tempo of industrial pro 
duction has led to the introduction ot 
carrier designed to save 
welders’ time on the conveyor line, struc 
tural bridge and ship work by 
providing an easy way to carry 


an electrode 


steel, 
extra 
electrodes 


The Jackson Electrode Carrier, made 
by Jackson Products, 15122 Mack Ave- 
nue, Detroit, Mich., is made of high- 
grade vulcanized black fiber, reinforced, 
and has a rod capacity of five pounds. 
(Also available in 10-pound capacity.) 
Its overall length is 12 in. inside 
diameter, 134 in. The 5-in. belt loop is 
1% in. wide, held in place bp two brass 
rivets. Due to the hard usage given a 
container of this kind, the bottom has 
been made especially strong with %-in. 
thick fiber, held in place by eight brass 
pins. 


This strong, light carrier, attached to 


Welding Rings for gas 
er arc welding in 
many sizes. 


Simplicity of control 
is one of the outstand- 
ing features claimed 
for these new A.C. 
welders. 
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Electrode carrying is easier with this 


lightweight carrier. 


the welder’s belt, provides easy a 


1 


electrodes, swings out t the 


Ww elding operations 


» « 
New A. C. Welders 
*% The Eisler Engineering Co., 740-770 § 
13th St., Newark, N J as recent 
announced a new model A. C. Trans- 
former Type Arc Welder. 


Chese 


chines are available from 100 to 40 
ampere capacity and are made to operat 
on 220 volts, 60 cycles, A. ( 


phase, or any single phase of a pol 
phase circuit. They may be obtained 

440 or 550 volts also. A few of the out 
standing features claimed for these Ar 
Welders are: (1) Ease of 
holding an are due to a 


striking an 
specially dé 
signed series reactor, (2) 
control and (3) 
heat-proof 


simplicity 
non-imflammable ant 
(fibre 


insulation 


mica). 

These arc welders are mounted 
rubber casters and are also availabk 
mounted on smooth rolling wheels t 
are especially designed for rough 


outdoor roads. The latter type of we 
is best suited for use where the nature 
the job requires it to be moved a k 


distance. 


» « 
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—| U.S. NAVY BUYS 25,000 FEET! 








“MAJOR” RUBBER COVERED 


SUPER-FLEXIBLE SINGLE-CONDUCTOR ELECTRIC ARC 


WELDING CABLE 


FROM No. 6 TO No. 4/0 — 75 TO 550 AMPS. 


“TUFCORD” POWER CABLE 


TWO, THREE AND FOUR-CONDUCTOR TYPES — UNDERWRITERS’ APPROVED 








“We Invite Price and Quality Comparison with Your Present Source of Supply” 
Write A. H. FRIESE—President 


WELDING ENGINEERING CO. 


MILWAUKEE, WISCONSIN 
MANUFACTURERS — DISTRIBUTORS 
“OFFICES AND AGENTS ALL OVER THE UNITED STATES” 






Fat 60 per hour to 800 per hour— 
that’s the increase obtained by brazing the brass priming cups 
illustrated with Easy-Flo. 

This increase in production is exceptional but the most important 
point about it is that it shows what can done with Easy-Flo and a 
mass production set-up made to use fully all the advantages Easy- 


Flo offers. 


> > . ° rors 
Easy-Flo is becoming a center around ctor Mode ot 
which more and more production jobs orieni Se Sa PO diamet 
revolve because it is the fastest act- ne Sere 2 nd 6 
1 


ing of all brazing alloys and because it 
has the lewest working tempera- 
ture of any alloy capable of making high strength joints. Further- 
more, Easy-Flo is available in sheet, strip and wire which are readily 
converted into rings, washers and other forms for preplacement 
which is often the key to economy on large quantity work. 


GET ALL THE FACTS — try this efficient alloy in your plant. You can use 


it on ferrous, non-ferrous or dissimilar metals. We'll be glad to cooperate. Write today 
for bulletin MP-10. Let us know if you want a field engineer to call. 
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Yew Products. Development 


Weld Cleaner 

The Wayne Chemical Products Co., 
9800 Copeland Avenue, Detroit, Mich., 
announce two new compounds designed 
to prevent the bonding of weld spatter 


to parts which are to be welded, one 
which is known as Spatter-Ex, has 
been perfected particularly for use in 


single pass welding. The other, Flash- 
Ex, may be used in resistance welding 
and in the prevention of splatter on 
multiple pass welds where the heat is 
intense. 

These compounds are water soluble 
and are readily applied to the surfaces 
of materials to be welded by brushing, 
swabbing or spraying. They are obtain- 
able in various sized pails and 55 gal. 
drums. 


The new Ideal 
A.C. Welder 











A.C. Electric Arc Welder 


* Simplified Welding is claimed as the 
outstanding feature of a new A. C. Elec- 
tric Arc Welder just announced by the 
Ideal Commutator Dresser Co., 1935 
Park Avenue, Sycamore, Illinois. 

The design includes a reactance wind- 
ing on a separate core in addition to the 
transformer. This reactance winding is 
said to act as a stabilizer, making it easy 
to strike an arc and hold it. As the dis- 
tance between the end of the welding rod 
varies, this reactance winding causes the 
voltage to vary proportionately so that 
the arc is always smooth. 

Fifteen different welding heats between 
20 and 175 amperes give the operator 
accurate heat and penetration control for 
each individual job and different parts 
of the same job. Penetration may be 
up to % in. or more if desired. These 
heats are at two voltages — 45 and 70 
volts. 

The standard Welder is for 230 volt, 
60 cycle operation. Size welding rod 
recommended is vg in. to #2 in. Primary 
current 1.75 amps. no load, 52 amps. full 
load, overall dimensions, 17 in. x 15 in. x 
26 in. high, weight 190 Ibs. 


» « 


Grinder Eye Shields 

* A new “Flud-Lite” Eye Shield suit- 
able for use on all Grinders, belt or 
motor driven, is announced by Stanley 
Electric Tool Division, New Britain, 


Conn. Fitted with two bayonet 
bulbs it throws light directly on 
wheel and work. The design an 
arrangement is claimed to 
30% more visibility for the oper 
previous models. The Eye Shi 
justable up or down and can be 
to suit the operator’s position 
not, however, be moved to a no: 


ing position without dismantlins 


use of Eye Shields on a Grinde: 
the protection of the operat 
from particles thrown from th: 
They are more sanitary 
and being attached to the 
be used. 


than 





Frame is a sturdy die-casting, 
num finish and holds two sheets of glass 


4 in. x 6 in. 


Grinds r, mu 


one piece safety glass with 
ordinary window glass beneath, which is J 
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IMPROVED “BULLDOG” 
ELECTRODE HOLDER! 











5]25 


F.O.B. MILWAUKEE 


In Dozen Lots! 














OVER 50,000 SOLD! 


SPECIAL BRONZE, HEAVY JAWS, 


INSULATED SPRING, FIBRE HANDLE, 


CLAMP TYPE CABLE CONNECTION. 


250 Ampere Capacity! 









HIGHEST QUALITY! 
LOWEST PRICE! 





ORDER A SAMPLE NOW! 





WRITE A. H. FRIESE, PRES. 


WELDING ENGINEERING CO. 


MILWAUKEE, WISCONSIN 
MANUFACTURERS — DISTRIBUTORS 
“OFFICES AND AGENTS ALL OVER THE UNITED STATES” 
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laced if it becomes pitted by 


a ist. The two bayonet type 
ithe made with a supported fila- 
oad withstand vibration. The Eye 
viel in be set up so that lights work 


th Switch of Grinder on Grinders with 

1S or 220-volt motors. A _ reflector, 
1 behind light bulbs, flood-lights 
nd wheel. Easy to attach. It 
complete with two light bulbs, 

holt and instructions for mounting and 

connecting. 

m.& 


A.C. Arc Welder 


The Greyhound Electric Mfg. Co., 
31 Grand St., Brooklyn, N. Y., an- 
nounces a new line of 500 amp. A. C. 
Welders operating on 440 volts, 60 
evcles. A. C. current. This model is 
laimed to be designed for constant 


Inc., 


duty production work where in- 


eavy 


reased speed through the use of larger 


S electrodes and cleaner welds of uniform 


finish is most essential. A feature of this 
new Welder is General Electric Double 
Woven Spun Glass Insulated Magnet 
Wire and Mica which is used through- 
out. Fan forced draft ventilation is 
said to cool dependable operation on 
high welding current. This new model 
also carries the Greyhound 5 year un 
conditional guarantee. 

» « 





A plastic shield for complete 
face protection. 


Face Shields 


The Sellstrom Mfg. Co., 615 N. Aber 
deen, Chicago, are introducing a new 
line of plastic safety shields. These 
shields which are known as the “De- 
pendon” are obtainable in various 
weights and sizes and feature the heat, 
park and acid resistant plastacele 
shield which is attached to a non- 
absorbent headband by a friction swivel 
joint. The shield can be raised or low- 
ered with ease. Another feature of these 
lew shields is the ample space which 
has been provided between the shield 
ind the face, making it possible to wear 
regular glasses and at the same time 
iffording perfect ventilation. The De 
endon safety shield is adaptable to a 
vide range of uses — such as chipping, 
rinding, chrome plating, de-greasing 
inks, paint, and scale removing and 
milar operations 
» « 
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Gas Economizer 


The National Cylinder Gas Co., Chi- 
cago, announces a new Rego Econo- 
mizer to reduce gas consumption and save 
operators time when using light weight 
welding torches. Known as the Model 
4360, it is designed for very light weight 
torches that operate at unbalanced gas 
pressures. The shut-off valve is on a 
lever arm assembly which is equipped 
with adjusting screws. It is claimed 
that when set for the torch pressures 
being used, accurate seating is assured. 
There is an extendable lever arm which 
is said to provide the adjustability re- 
quired to assure positive shut-off with 
torches weighing but a few ounces. It 
is also designed, it is claimed, to operate 


at unbalanced pressures as extreme as 





Saves gas — saves time. 


3 ounces of acetylene pressure with 50 


lbs. oxygen pressure but will give equally 


as good performance on balanced pres- 


sures up to 25 Ibs. 


RESTORE IT BY 
TOBIN BRONZE WELDING” 


In the repair of broken castings, 
this Anaconda Welding Rod saves 
countless dollars for industry 


Welders the country over are doing 
“impossible” jobs with the aid of Tobin 
Bronze and other Anaconda Welding 
Rods. These low melting point rods 


enable welds to be made in one-third to 


one-half the time required when exten- 
sive pre-heating is necessary. Particularly 
on cracked and broken cast-iron parts, 
time and money can be saved, shut- 
downs avoided, production main- 
tained. 

Tobin Bronze—time-tried Anaconda 
product—makes dependable welds 
quickly, at low cost. Railroads, for in 





stance, find it invaluable in maintenance 
work. Tobin Bronze carries the trade- 


mark ‘Tobin Bronze Reg. U. S. Pat. 

Off.”’ on each rod. Look for this 

trademark, and get the genuine! Anafowon 
Write for this booklet — 


For detailed description 
of Tobin Bronze, write 
for free copy of Publi- 
cation B-13. This book- 
let describes the entire 
series of Anaconda 
Welding Rods... their 
tensile strengths, 
weights, melting points, 
composition, etc. Iralso 
tells which rod is best 
suited to different types 
of welding. 41134 





THE AMERICAN BRASS COMPANY 


, General Offices: Waterbury, Connecticut 


Subsidiary of Anaconda Copper Mining Co. ¢ In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 
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Three New Electrodes 


% Three new shielded-arc electrodes, 
Types W-30, W-83, and W-93, for speci- 
fic types of arc welding work have been 
announced by the General Electric Co., 
as additions to this Company’s extensive 
line of electrodes. All three types are 
heavily coated and will operate on 
either direct or alternating current. 

The Type W-30 is an A.W.S. E-6012 
all position electrode, especially designed 
for automotive and piece work industries 
where high currents are desired for high- 
production speed on lap or fillet welds. 
For job welders or manufacturers en- 
gaged in the fabrication or repair of cast 


iron, the Type W-83 is ideally suited. It 
is an all-position electrode and its out- 
standing advantage is based on _ its 
claimed ability to operate at relatively 
low currents, a desirable condition for 
cast iron. 


The Type W-93 is designed for build- 
ing up steel surfaces to resist wear from 
shock, abrasion, and rolling impact. It 
is said to have extremely smooth arcing 
characteristics, freedom from _ spatter, 
and wide coverage make it suited for 
such applications as: agricultural imple- 
ments, battered rail-ends, snow-plow 
shoes, crawler-type tractor treads and 
wheels, and scraper blades. 
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Cast Iron Electrode 


% The development of new ’ 
welding electrode has been rx t] 


PUN eT 9 





nounced by the American Agile Con 
Cleveland. Known as the Agi Yello, : 
Rod, it is claimed that its us¢ plete 
eliminates the necessity of hea ; 
the object to be welded p Cor 
The weld metal deposit of 5 
electrode is said to be soft and jp ; ; 
fusion area is not over 220 Brinel] y i ' 
makes it readily machineabk \ A. 
tional information will glad] past 


nished by the manufacturer 


» « 
Resistors 


% Ohmite wire-wound vitreous-ena 
resistors made by Ohmite Mfg. Co., 48 
‘Flournoy St., Chicago, are availa] 
“Live” Bracket “Dead” 
types for special applications 

The Bracket 
have flexible leads 
plated brass brackets 
3racket 


and 


“Live” type 
connected 
Ohmite 


resistors are 


type mounte¢ 
bolting to the brackets Electri 
nections are made separately to th 


30th types of resistors are availabl 
wide range of core sizes with diay 
from 9 16” to 2 a 

The 


resistors are accurately 


wound, sealed tight and permaner B 

protected by Ohmite vitreous t 

They are promptly made-to-order ac¢ 

ing to specifications \ 
i 





Resistors of many sizes for many uses. 


» « 


New Weldrod Name 


% The coated aleminum bronze welding 
rod produced by Ampco Metal, Inc. 
Milwaukee, Wis., has 
“Ampco-Trode.” 


the properties of 


been re-nat 
rod is made 
Ampco Metal whic! 
known as a bronze of exceptional wea! 
ing ability’and largely used in aire 
machine - tools, 
similar equipment. 


This 





heavy machinery, 


Ampco-Trode is used overlay k 


forming and drawing dies, building 
broken gear teeth, refacing wea! 
surfaces, repairing broken parts, 
welding steel, cast iron, Ampco M 


bronze, and similar metals. 


An illustrated booklet describ 
Ampco-Trode will be sent to those 


terested in welding. 


May, 194 4 
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Cow-pasture Pool 

On Saturday, June 21, the Big Oaks 
ub, 6600 Lawrence Ave., Chicago, 
will be the hosts to the Chicago Section 
A.W.S. in their Third Annual Golf 
Tournament. This golf course, on the 
.west side of Chicage, was selected 
primarily because of its favorable loca- 
tion for those from out of town, par- 
ticularly the members of the Milwaukee 
Section A. W. S. who have been invited 
to participate in this tournament. 

An over-all charge of $3.50 will include 
golf privileges all day, as well as lunch 
ind dinner. The Prize Committee an- 
nounces that there will be plenty of 
valuable prizes for the hard-working 
turf-cutters and divot slingers. In addi- 
tion to the tournament prizes, there will 
be a blind bogey for out of town guests, 
door prizes and also souvenirs. 

R. E. Long of the Hollup Corp. is 
General Chairman for the tournament, 
and he has appointed the following com- 
mittee chairmen: T. H. Gallagher, Chair- 
man Prize Committee; T. B. Jefferson, 
Chairman Publicity Committee; W. B. 
Browning, Chairman Grounds Commit- 
tee: M. M. Weist, Chairman Ticket Sales 
Committee; and H. F. Zeigler, Chairman 
Arrangements Committee. 

» « 
U. S. Civil Service Commission 
Examination 
Air Corps Needs Inspectors 

Through an examination announced 
some time ago, the Civil Service Com- 


wi 
Gol 


nort 


mission has been seeking experienced 
men for procurement inspector positions 
in the Air Corps of the War Department. 
[The Commission has not been able to 
obtain enough men for these positions. 
On the contrary, the needs have been 
extended to other fields than those in 
the original announcement. Five new 
fields in which persons may qualify have 
been added, and the options now are 
Aircraft, engines, instruments, para 
chutes, aircraft propellers, tools and 
gages, radio, aircraft miscellaneous ma- 
terials, textiles, fur-lined clothing and 
optical. 

In general, mechanical experience, 
which may include apprenticeship, is re- 
quired in the field applied for. For only 
four options (aircraft, parachutes, pro- 
pellers, and aircraft materials) need this 
experience be specifically on aircraft ma 
terials. College courses in engineering 
may be substituted for part of the ex- 
perience. Applicants will not have to 
take a written test, but will be rated on 
their experience and education. For de- 
tails concerning the amended require- 
ments applicants should consult An- 
nouncement No. 6-249 Revised of April 
22, 1941. 

Original appointments will be made at 
salaries ranging from $1,620 to $2,600 a 
year. Opportunities for advancement are 
excellent. 


$2,300 to $3,800 a year, are open in the 
Maritime Commission. An examination 
to secure these inspectors has been an- 
nounced by the United States Civil 
Service Commission. 
Expediter Positions 

Expediters in marine propelling and 
outfitting equipment for the U. S. Mari- 
time Commission are being sought for 
work in the national defense program. 
The salary is $3,200 a year, less the usual 
retirement deduction. The maximum 
age limit is sixty-five years. Positions 
are open now and qualified persons are 
urged to reply. 
New Examination for Engineers 
Shipyard Inspectors Needed On April 7, the United States Civil 

Ship inspection positions, paying from Service Commission announced a new 


Coordinators of Construction 

The United States Civil Service Com- 
mission has announced an examination 
for construction inspection coordinator 
in the United States Maritime Commis- 
sion. The salary is $3,800 a year. Ap- 
plicants may qualify in three optional 
branches: Hull, electrical, and machinery. 
The maximum age limit is 65 








“Fothorwate — 
St : fi, : ” 


Lightness and strength is made possible 
by Sellstrom's new Bakelite composite. 
Our formula combines light weight and 
strength with long wear and comfort. 
The 220 "Fetherwate - Streamliner™ is 











heatproof, shockproof and rivetless. It 





No. 220 Welders’ Helmet cannot warp. 


INSIST ON SELLSTROM 
... THERE IS NO BETTER 


INSIDE FACTS ABOUT 


“F th ate” 


The head harness is made of VUL- 
COID, a non-absorbent, durable 


material with sweat pads positioned 





to give the greatest wearing comfort. 
This feature adds to efficient work- 


manship. 


Each individual part of No. 220 Hel- 
met is renewable. Major construction 


is rivetless. Two simple screws control 





all adjustments that may be needed. 


Sellstrom engineers have for years worked to develop the best means of protection against 
head and eye injury — conceded to be the most serious of occupational hazards. 


This specialization has led to the development of an accepted line of safety products — 
lighter in weight, easier fitting adjustments, self-ventilating construction, all working toward 
greater operating efficiency. 


It will pay you to investigate Sellstrom Eye and Face Protection TODAY. Write on your 
letterhead for our NEW catalog No. 19. 


SELLSTROM MANUFACTURING CO. 


642 ABERDEEN STREET CHICAGO, ILL. 
SSS lS 
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examination for engineering positions in 
the Federal Government. Engineers mak- 
ing application for jobs, except those ap- 
plying in chemistry, metallurgy, marine 
or naval architecture which are covered 
by other announcements, should now 
apply under the modified terms of the 
new announcement. 
Although the above 
positions received at 
the Washington office, 
qualified persons are urged to file their 
applications at once. Further informa- 
tion and application forms may be ob- 
tained at any first- or second-class post 
office, or from the U. S. Civil Service 
Commission. 


applications on 


will be rated as 


Commission's 


K. U. Welding Meeting 


The Seventh Annual Welding Con- 
ference of the University of Kansas 
which was held in Lawrence, April 
25-26, was one of the outstanding weld- 
ing meetings to be held in the midwest, 
this year. An innovation at the confer- 
ence were low-cost dinner meetings 
which resulted in capacity crowds for 
both the luncheon and dinner gatherings. 

A well diversified program featuring 
nine papers, a motion picture and two 
afternoons of demonstrations made up 
the technical portions of the conference. 
The following papers were presented: 

“Welding in the Job Shop—Econo- 
mics and Technique”’—T. B. Jefferson, 





Made by the Pioneer Manufacturers of Gas Lighters 


The Improved “Round File” Gas Lighter 














THE WELDERS’ FAVORITE 


The Improved “Round File” Gas Lighter, made by the originators of 
hand gas lighters, contains many superior and exclusive design and 
construction features which have made this lighter truly the 


Welders’ Favorite. 


The Hood forms a pocket for the gas, assuring immediate ignition. 
Large File Area (approx. one sq. inch) provides long life for lighter. 


The large diameter Spark Metal as- 


This renewal box is handy. 
saves time. Contains six 
Renewals. 


sures many additional ignitions. 
The patented Cartridge holding the 


Spark Metal locks exactly into position, 








For your protection insist on Safet 


assuring instant replacement. 
Cadmium plated, preventing rust. 


Every part thoroughly tested. 


Fully guaranteed. 


WRITE FOR DESCRIPTIVE PRICES 


AND CIRCULARS. 


Gas Lighter Co. 


lighters and genuine Safety Gas Lighter Co. renewals. 


Established 1901 — Four Decades of Service 


SAFETY GAS LIGHTER COMPANY 


56 SANDERSON AVENUE 


LYNN, MASSACHUSETTS 
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Editor, The Welding Enai He a 
cago, Ill. 
“Costs of Welding in the | Shi 


—A. H. Sluss, Professor Ma eCn 
struction and Mechanical Engineer; 
University of Kansas ‘ 

“Welding Problems in tl il I, C 
dustry’—M. E. Holmberg, | 
Phillips. Petroleum Co., Bartlesyjjj, 3 
Oklahoma. E 

“Training Welders’—O. H 
Principal, Manual High 
Kansas City, Mo. 

“Welding in the. 

T. R. Wells, 
Chief Engineer, 
Wichita, Kansas 

“Welding in Structural § 
dustry”—J. A. Hall, 
Construction. Kansas City Structy 
Steel Co., Kansas City, Kan 

“Flame Hardening’—G. F. Dickens 
Air Reduction Sales Co., Kansas Cit 
Mo. 

“Heat and Mechanical Stress 
Welding”’—Albert A. Losh, Ags‘ 
Plant Supt., Le Tourneau, Inc., a 
Secretary of the Weldins 
Society, Peoria, Ill 

“Hardfacings — Their Constructi 
W. C. McLott 


Loy { 





Aircraft 
Vice 


Bee h 


President 


Aircraft ( 


Engineer, Plat, 


Peoria 





and Shortcomings” 
President of 
Grand Rapids, 


Resisto 


M 1¢ h 
» « 
Purchasing Agents Meet 


The 26th Annual Convention 
Inform-A-Show of the National Asso- 
ciation of Purchasing Agents will 
held at the Stevens Hotel in Chi 
May 26 to 29. The four-day progra: 
is designed to bring to the 6000 members 


of the association information useful 

production, and merchat 
dising. In addition there will be 
discussions on priorities, prices, pur- 
chasing and policies for the future led 
by representatives of the Office of P: 

duction Management. 





procurement 





special 





» « 


R.W.M.A. Announces Contest Rules For 
Resistance Welding Technical Papers 
The Resistance Welder Manufacturer’s 

Association announces a prize 

for technical papers on any subject of 

resistance welding. This contest is opet 
to any member of the American Welding 

Society and also to any person living in 

the United States or Canada, whether o1 

not he is a member of the Welding 

Society and will close August 31, 1941 


contest 


There will be 7 prizes as follows 
One $300 prize 
One $200 prize 

$100 prize 


Four $ 25 prizes 





One 


All papers are to be submitted to: 
Resistance Welding Contest ; 
American Welding Society, ; 

33 West 39th St., q 
New York City. 

Further information may be had 
upon application to Resistance Welder 
Manufacturer’s Association, 505 Arc! 
St., Philadelphia, Pa., or to American 
Welding Society, 33 West 39th St., New j 
York City. 





May, 1941 
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Trade Ylows 


The eastern office of the Hollup 
Corp., 3 division of National Cylinder 
Gas Co., has been moved from 30 Church 
St. New York, to the company’s plant 
at 2136 85th Street, North Bergen, N. J. 
The larger quarters will permit an 
ion of service to the industry. 





extens 
» « 


Wooldridge Aluminum Welding Pro- 
ducts, Glastonbury, Conn., manufactur- 
ers of Almarc aluminum welding rods 
and Alflux aluminum welding fluxes have 
found it necessary to increase the pro- 
duction capacity of their plant to meet 
the demands of increased business. 


» « 


lhe Chemical Publishing Co., Inc., 
publishers of technical and_ scientific 
books in all fields, have moved into new, 
larger, modern quarters at 234 King 
Street, Brooklyn, N. Y., telephone MAin 
4-1760. New facilities include a two car 
railroad siding, special indoor loading 
platform, fluorescent lighting and en- 
larged storage facilities. 


Personals 





Roy S. Laird has been appointed 
Sales Manager for the Ohmite Manu- 
facturing Co., Chicago. Mr. Laird has 
been with the Company 5 years as Sales 
Engineer and is well known in both the 
Jobber and Industrial fields. Mr. Laird 
is an active amateur operating under Call 
Letters W9CAZ. He is an Electrical 
Engineering graduate of the University 
of Illinois. 


» « 


E. H. Anchors, formerly Manager of 
the Oklahoma City District of Air Re- 
duction Sales Co. has been appointed 
Manager of the Birmingham District. 
Mr. Anchors began his career 16 years 
ago with the Commercial Acetylene 
Supply Company. He was Southern 
Manager of this company when it was 
acquired by Air Reduction. Since that 
time he has served as Manager at the 
Atlanta and Oklahoma City District 
Offices. 


» « 


J. E. Skinner was recently placed in 
charge of Welding Wire Sales, as assist- 
ant to W. H. Bleecker, Sales Manager, 
at the general sales office of Page Steel 
and Wire Div., American Chain & Cable 
Company, Inc., Monessen, Pa., taking 
over the duties previously performed by 
V. H. Godfrey who was recalled to 
active duty with the United States Navy. 

W. G. Hoaglund of the Chicago Office 
of Page Steel and Wire Division was 
transferred to Monessen, Pa., to take 
over the duties previously handled by 
J. E. Skinner. 


Ampco Metal, Inc., Milwaukee, Wis., 
producers of alloys of the aluminum 
bronze class, has placed Sherman 
Barnes in charge of its Western New 
York sales territory. He will make his 
headquarters at 239 Burr St., Rochester, 
N. Y. This territory was previously 
handled by W. B. McKenzie, who was 
recently promoted to Ampco’s Chicago 
Office. 


» « 


M. -G. Wicker, formerly connected 
with the Baltimore Office of Air Reduc- 
tion Sales Co. has been appointed Man- 
ager of the Oklahoma City district. Mr. 
Wicker’s 11 years with Airco has given 
him wide experience in the oxyacetylene 


welding and cutting industry. Prior to 
this new appointment, Mr. Wicker 
served in the Birmingham, Atlanta and 
Baltimore offices of Air Reduction. 


Robert S. Hale has established con- 
sulting engineering offices at 5607 W. 
Lake St., Chicago, to engage in welded 
steel construction design and architecture. 

During the past 5 years Mr. Hale has 
been engaged in consulting and super- 
visory capacities on engineering and 
welded design problems. Prior to this, 
he was Chief Engineer for the Northern 
Bridge Co., Wm. J. Howard, Inc., and 
the Structural Welding Co., all of 
Chicago. 





Positioned “down-hand ~*~ 














welds are 
better welds 


This type of production or 
job welding is now made eco- 
nomical with C-F Positioners, 
machines from 1200 to 14,000 
lb. capacities for holding 
welding assemblies and ma- 
neuvering top, bottom and 
sides to correct welding posi- 
tions with just one “set-up.” 











C ~ C-F Positioners 
ADJUSTABLE INHEIGHT are adjustable 


tan to height from 

a portable base 

or may be installed permanently 

with a column-in-floor arrange- 

ment to handle large shapes and 

sizes with speed and conven- 
ience. 





The tilting 
table or platen 
operating 
through an arc 
of 135 degrees 

——= is independent 
in action with self-locking gears 
and with variable or constant 
speed table rotation in motor 
driven models. 





45° FROM HORIZONTAL 








Table tilt 
mechanism in 
powered ma- 
chines is pro- 
tected by a 
limit switch 
which cuts off the current when 
table reaches either extreme 
position. Motors have magnetic 
starters and push button con- 
trols 






















This diagram 
shows table at 
135 degrees 
ws"rromnomzontan «from  horizon- 
tal or 45 de- 
grees beyond 
vertical. Table is removable for 
special fixtures or jigs. 








Write today for our Bulletin 
WP 20 whic ibes all sizes of 
C-F Positioners, explains their ex- 
clusive features and shows their 
economical utility. It is free upon 
request and important to all who 
do production or job welding. 





oS ao, 


KILBOURN 
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The Rubicon Co., manufacturers of the 
Arcronograph, have moved to larger 
quarters at Ridge Ave. at 35th St., Phil- 
adelphia. Production facilities have been 
doubled. 


more than 


» « 


Joseph Tuzzeo, Jr., was elected Presi- 
dent of the American Welding Products 
Corp. of N. J., Paterson, N. J., for the 
ensuing year, at a recent meeting of the 
directors of that company. 

Mr. Tuzzeo has served as supervising 
director of the American Welding 
Schools, Paterson, N. J., an affiliate of 
American Welding Products Corp., since 
the inception of the Schools in 1935. 


The Victor Equipment Co. announces 
the appointment of E. A. Daniels as 
General Sales Manager for the company. 
Mr. Daniels, who has been associated 
with the Victor Company for the past 
fourteen years, coming to the company 
as a salesman. Prior to becoming as- 
sociated with the Victor Company as a 
salesman, a position from which he rose 
rapidly, he had previous experience in 
both gas and electric welding and was 
one-time welding foreman at the Avon 
refinery of the Associated Oil Company. 

» « 

John Owen, of Chicago, formerly as- 
sistant Sales Manager of the Bastian- 
Blessing Co., and more recently with 
the Apparatus Division of the National 









SORTLAND 


GRIND 


Longer Life ..... 


ING WHEEES 


2 
a a 75 
ates 


Fast Cutting ..... Reordered..... 


In this quotation taken from a trial report, typical of hundreds in our 
files, is the whole story of Cortland Weld Grinding Performance in a 


nut shell. 


“Longer life than competitive wheel”, in this case 50%,—there’s 


maximum wheel life! 


“Fast cutting”—there’s proof that lasting qualities were not obtained 


by sacrificing efficiency. 


““Reordered’’—there’s satisfaction! 


The records speak for themselves. 


There is a Cortland distributor in your neighborhood. He can help 


you reduce your grinding costs. 


CORTLAND GRINDING WHEELS CORPORATION 


CHESTER, 


MASS. 
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Cylinder Gas Co., 
to Cleveland. Mr. Owen be - 
ciated with the Harris Calor Co 
Cleveland, latter part of Apr 

Roy J. Hurt, who has bes 


has moved 


den cot AO NESAC AO 


with the Welding and Cutt | 
try for the past 20 years a 4 
his position with National Cy er 
Co., Chicago, _and joined the Harris i 
Calorific Co., Cleveland, the | f\ 3 

S 


Obituary 


Charles B. Nolte, 55, president , 
Crane company since 1935, 
at his home in 

Mr. Nolte, 


of the Crane company 








died 
Chicago 

who also was a 
and presi 
director of its subsidiaries, was | 


of Robert W. Hunt 


cago, engineers, for six 


company 
vears | 
election to head the Crane 
mnected 
1909 


com l 
Hunt 
following his graduat 
Illinois 


became c with the 
pany in 


from the University of 


Mr. Nolte was born in Matt 
He was a member of the America 
Society ot Mechanical Eng inee 


Civil Engineer 
Testing Mater 


American Society of 
American 


American 


Society for 


Railway Engineering ass 


tion, Western Society of Engine: 
Newcomen society, Chicago club, U1 
League club, University club, an 
South Shore Country club 

» « 

Raymond A. Young, 40, president 
Young Sales, Inc., Milwaukee 
April 22 after three weeks’ illn 

Mr. Young was born in Wauwatos 
Wis. He attended the Unive 
Wisconsin and was a member 
Tau Omega fraternit He st 
business career with the Wiscons 
Telephone Co., and later became 


ciated with the Rajax Auto Spring 
In 1937 he and his brother, W 
\. Young, founded their own 
market oxygen equipment and wt 
supplies. Che brother 1s vice 
and treasure! 
Raymond Young was an 


Wisconsin lodg 


Mason, affiliated witl 

13, F. and A. M., Excelsior chapt 
Galilee commandery and Tripoli shri 
He also belonged to the Cosmopolit 


club. 


Tool Steel Welding 
Welding 


Equipment & Supply 
223 Leib St., Detroit, Mich., 
published a new 16-page catalog descr 
ing the complete line of tot 
steel used in 


have just 


Eureka 
welding wires to be 


rebuilding of tools and dies 








rods are suitable 


tox y] 


These welding 
use on all 
the more 


tyes of steel by any o! | 


common welding processes 


that is, electric arc, atomic hydrogen 


oxy-acetylene methods of welding 


May, 1941 
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Welding Positioner Bulletin 
4 new bulletin illustrating and describ- 
yements in their 3 and 8 ton 


pst Welding Positioners has" just 
been ied by the Industrial Division, 
Ransome Concrete Machinery Co., 
Dunellen, New Jersey. 1 he bulletin is 
devoted in part to a comparison between 
ordinary welds and positioned welds illus- 
trating both and providing a table show- 
ing the time required for each type. 


The improvements which have been 
made in the Ransomme positioners are 
completely described. They include a 
r-slotted, all welded table top, double 
tilting-gear segments, Timken double 
roller bearings in main spindle and all 
welded steel yoke and base frame. The 
manufacturer points out that the all 
welded construction assures safety to 
the operator when working under full 
load conditions. 

\ copy of the bulletin, Number 176, 
mav be obtained by addressing the 
company. 

» « 
Priorities Handbook 

A handbook on the operation of the 
priorities system is now available for 
general distribution upon application to 
the Division of Information, Office for 
Emergency Management, new Social Se- 
curity Building, Washington, D. C. 

Called “Priorities and Defense,” the 
booklet includes a general statement on 
the theory and administration of the 
priorities system, a question and answer 
section, a copy of the Priorities Critical 
List, the official instructions on _ prior- 
ities to Supply Arms and Services of the 
Army and Bureaus and Offices of the 
Navy Department, reproductions of pref- 
erence rating forms, and other material. 

» « 
Metallizing Bulletin 

The Metallizing Engineering Com- 
pany, Inc., 21-07 41st Avenue, Long 
Island City, N. Y. has just issued a new 
16-page informative bulletin No. 42 en- 
titled “Metco Metallizing Equipment 
and the Metallizing Process.” In addi- 
tion to useful facts on how to save time, 
money and labor both in production and 
maintenance work through metallizing, 
this bulletin also describes in detail the 
new Metco “Controlled Power” Metal 
Spraying Gun Type 2E, as well as the 
standard Type E Gun. Also included 
are descriptions of the complete line of 
Metco Metallizing Accessories. 

» « 
Grinding Booklet 

Disc Grinding is the title of a new 28 
page booklet released by the Norton Co., 
Worcester, Mass. Aided by many illus 
trations, it is pointed out how disc grind- 
ing may be adapted to production opera- 
tion. There is included information on 
the types of grinding disc available as 
well as ordering and mounting instruc- 
tions. Similar information is given on 
cylinder type wheels. 

» « 
Roadbuilders Bulletin 


The LaPlant-Choate Manufacturing 
Co., Inc., Cedar Rapids, Iowa, has just 
sued five new circulars each 16 pages 


> 


in two colors. Form No. A-110-636 
describes each of the products manufac- 
tured by the Company. Sections are 
devoted to land clearing, earth moving, 
and snow removal equipment. Each 
product is illustrated and a short descrip 
tion of its uses included. 

Form No. A-111-637 describes the 
LaPlant-Choate Hydraulic Trailbuilder. 
Form No. A-112-638 describes the 
LaPlant-Choate Hydraulic Bulldozer. 
Form No. A-113-639 is a booklet on the 
LaPlant-Choate Hydraulic “Carrimor” 
Scrapers, which range in size from 2.9 
to 8.2 cubic yards. Form No. A-115-641 
circular on the LaPlant-Choate 
Ejection “Carrimor”’ 
hese scrapers range in size from 12 to 
33 cubic yards heaped measure. 


is a 


Forced Scrapers. 


Inventory Control Methods 

Adequate control of materials is one 
important aspect of the demands of in- 
creasing industrial production. To meet 
production schedules, manufacturing 
companies must be sure to have the nec- 
essary materials and supplies at all times. 
\ report “Inventory Control Methods” 
recently issued by the Policyholders 
Service Bureau of the Metropolitan Life 
Insurance Co. offers helpful suggestions 
in this connection. 

Che report is based on data contrib- 
uted by a number of industrial companies 
that are believed to have developed 
sound practices of controlling inventories 
of supplies, direct materials, and finished 
It is not intended to cover the 
control of work-in-process inventories, 


goods. 














FOR... Strong, dense, 
tough welds .. . Low Melting 
Point ... Easy Flow... Good 
Tinning Action... Smooth, 
easy machinability 


onvtr ..- BRIDGEPORT BRONZE 


WELDING RODS 
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workable qualities 
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ars experience to : 
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ORT BRASS COMPANY 
ESTABLISHED 1865 





























IT WON'T LET 


Model 
1000 






SEE YOUR 
DISTRIBUTOR 
OR WRITE 


WELDING & SAFETY EQUIPMENT 


meres) 3867 WABASH AVE. 









DOCKSON 


ELECTRODE HOLDER 


You waste less time when you put Dockson electrode 
holders on the job. Once the jaws are locked you 
know they'll hold—at any angle. Upper and lower 
electrolitic copper 
and a new light weight fibre handle for a cool 
comfortable grip. Get a Dockson holder today and 
prove its merits yourself. 


contacts—insulated springs— 





WELDING AND 
CUTTING TORCHES 
REGULATORS 
ELECTRODE HOLDERS 
HELMETS - GOGGLES 
ACCESSORIES 
FACE SHIELDS 








DETROIT 








nor does it apply to the merchandise 
control policies of retailers and whole- 
salers. There is also summarized spe- 
cific advantages of a formal system of 
inventory control, from the financial and 
operating points of view, and outlines 
six basic elements which are normally 
part of a formal system. 

The method of evaluating inventories 
and of pricing stock withdrawals calls 
for consideration. The four commonly- 
used inventory pricing methods are de- 
scribed in detail. A section of the report 
discusses mechanical or visual unit con- 
trol, employed as a means of minimizing 
the record keeping and expense involved 
in connection with inventory control 
activities. 

A copy of this report is available to 
executives who address the Bureau on 
their business stationery. Address Pol- 
icyholders Service Bureau, Metropolitan 


Life Insurance Co., 1 Madison Ave., 
New York N. Y. 


Copper Brazing Alloy 

Alloy Specialties Co., Swissvale, Pa., 
announce Alloy No. 1270, a new and 
patented alloy containing silver, de- 
signed for use as a brazing medium for 
the joining of Copper, Bronze, Nickel- 
Silver, and other non-ferrous metals. It 
is said to flow readily and make strong, 
leak-proof, corrosion resistant joints at 
low material and labor cost. 

Alloy No. 1270 is available in round 
edge square rods varying in sizes from 
ts to % in. and from 20 to 30 in. long, 
depending on the rod size. 

» « 


Safety Equipment Catalog 


The Sellstrom Mfg. Co., 615 N. 
Aberdeen St., Chicago, have issued a 


new Catalog No. 19 illustrating the Sell- 
strom line of eye shields and face pro- 
tectors. In this 36 page, profusely 
illustrated catalog, will be found the 
complete Sellstrom line of welding and 

















AUTOMATIC 
Shape-Cutting Machines 


modern, efficient, 





for oxy-gas, oxy-acetylene 
flame cutting of oe. 
Stationary and portable 
models. 
Write for details and nearest 
distributor. 


GENERAL 
Welding & Equip. Co. 


268 Northampton St. 
Boston, Mass. 
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other safety equipment Fea 
many new products. Included j 
products are several different 
industrial spectacles and goggl 
as welding inspector’s hand shields. 

One of the 
this catalog is an index which 
very easy to locate type eve 
face safety guard you may d 


Grit 


$ 
pit a arson et 
OQ 


outstanding features 


any 


» « 
Gage Blank Standards 


The National Bureau of Standards }, 
issued a new pamphlet on Gage Blanks 
This is the third edition of Commercial 
Standard CS8-41 and was accepted 
the trade as its standard practice 
new products beginning January 1. ] 


i Lys 


oa 
= 


The Standard covers all types ' 
thread and adjustable snap, adjusta 
length and dial indicator gages and 


available from the 
for 15 cents. 


Bureau of Standar 


» « 
Clamp Bulletins 


The Grand Specialties Co., 3101 \ 
Grand Ave., Chicago, has released ty 
new pamphlets describing the 
Dual Grip “C” Clamps. 
features of these double action clan 
the dual grip welding clamp whic! 
a copper line socket case intregal with Bo 
the lamp to receive the 
welding cable This clamp is used for 
a welding ground lamp and it is cl 
that in asmuch as the parts are intrega 
a positive ground is maintained at 
times. 


Grand 
One of t 


i 


one-half in 





PREVENT BONDING 
of 
WELDING SPATTER 


and 


FLASH 


Reduce Labor 
Increase 





and 
with 


2 ao 
SPATTER-FLASH,| 


SPATTER-EX 

Spatter-Ex is a thin, transparent, jelly 
compound—harmless and  non-inflammable 
and an effective spatter preventative in either 
arc, flash or butt welding. Applied by brush 
ing, swabbing or spraying before 
Spatter-Ex eliminates subsequent 
grinding, steel brushing or other 
operations. 


Costs 
Production 





like 


welding, 
chipping 


cleaning 


PLASH-EX 
Flash-Ex compound—white and pigmented 
is used extensively in resistance welding t 
prevent dies and holder jaws from becoming 
jammed with spatter. Also effective on multi 
pass welds with non-ferrous metals having 
greater heat conductivity than steel. 
Both of these water soluble compounds have 
been thoroughly tested in production use and 
are now being used regularly 
country’s major 
Put up in 
drums. 
OTHER WAYNE PRODUCTS 
for METAL WORKING TRADES 
Meltomatic Paste Solder Soldering Fluxes 
Zetlan Flamesproofing Protex Non-Rust Oils 
Aqua Sol Grinding Compounds 
Galvanized Metal Cleaner 
Write for Samples and Folders 


WAYNE CHEMICAL PRODUCTS CO. 


9800 Copeland Ave. Detroit, Mich. 
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Grinding and Finishing Data 


Grinding and Finishing with Portable 
Equipment is another in the series of 
hooklet ssued by the Norton Co., Wor- 
‘ass. In its 28 pages, there are 


yen ny examples of the uses of 
senile crinding equipment in various 
-wdustries. There is also included recom- 
nendations as to the various grades and 
ait abrasive wheels for use in 
ala specific materials as well as 
data on the sizes and shapes of various 


grinding wheels. 
» « 


File Catalog 

The Grobet File Corp., of America, 3 
Park Place, New York announce a new 
catalog DSB-40. This catalog shows the 
most complete line of small Grobet Burs 
or Cutters with % in. or a in. shanks. 
These burs can be used with all small 
electric hand drills and. flexible shaft 
machines equipped with a hand piece 
having ™% in. or # in. capacity. 

They are made of tungsten steel for 
creater cutting speed and durability; in 
fine cut for use on steel, and coarse cut 
for use on soft metals and_ plastic 
materials. 

» « 


Book Catalog 


The new Spring 1941 catalog of the 
Chemical Publishing Co., Inc., 234 King 
St. Brooklyn, N. Y., contains many 
important new titles. There is described 
books of importance in all technical and 
scientific fields, and books on National 
Defense, have been added to the previous 
standard authoritative works. 


(onstruction. 


H. C. Price Co. of Bartlesville has 
been awarded contracts for electric weld- 
ing of the following pipe lines: 


Natural Gas Pipeline Co. of America 

121 Miles of 26-inch, 33 Miles from 
Stinnett to Spearman, Texas and 88 
Miles from Meade to Kinsley, Kansas- 
General Contractor W. A. Bechtel Co. 


Natural Gas Pipeline Co. of America 
101 Miles of 26-inch in Iowa and 
Nebraska—General Contractor O. E. 
Dempsey Construction Co. 


Natural Gas Pipeline Co. of America 
~88 Miles of 26-inch in Ilowa—General 
Contractor W. A. Bechtel Co. 


Natural Gas Pipeline Co. of America 

River Crossings in lIowa—General 
Contractor—W. A. Bechtel Co. 

Consumers Power Co.,—40 Miles of 
l2-inch near Clare, Michigan—General 
Contractor Dowding Truck & Transfer. 

Illinois Pipe Line Co.—27 Miles of 
l0-inch near Bridgeport, Illinois—Gen- 
eral Contractor Sheehan Pipe Line Con- 
struction Co. 


Southern Natural Gas Co.,—132 Miles 
l4-inch running from Logansport, 
oulsiana to Perryville, Louisiana 


General Contractor B & M Construction 
Co. 

Stanolind Pipe Line Co..—76 Miles of 
8-inch and 12-inch running from Belcher- 
ville, Texas to Pauls Valley, Oklahoma 
—General Contractor B & M Construc- 
tion Co. 


Stanolind Pipe Line Co.—40 Miles 
of 12-inch, 24 Miles near Carrollton, 
Missouri and 16 Miles near East Ft. 
Madison, Illinois — General Contractor 
Oil States Construction Company. 

Illinois Pipe Line Co.,—40 Miles of 
8-inch near Bridgeport, Illinois—General 
Contractor Sheehan Pipe Line Construc- 


tion Co. 


The following jobs, on which the weld- 


ing was contracted to H. C. Price Co., 
have been recently completed: 

Toronto Pipe Line Co.,—29 Miles of 
4'4-inch and 6-inch running east from 
Mt. Carmel, Illinois—General Contrac- 
tor Sheehan Pipe Line Construction 
Co. 

Stanolind Pipe Line Co., and Sinclair 
Pipe Line Co.,—75 Miles of 8-inch, 10- 
inch, 12-inch and 14-inch near Wilming- 
ton, Illinois—General Contractor Shee- 
han Pipe Line Construction Co. 

Pure Oil Co.,—7 Miles of 5-inch and 
6-inch near Olney, Illinois. 

Buckeye Pipe Line Co.,—23 Miles of 
6-inch and 8-inch near Ravenna, Ohio— 
General Contractor Sheehan Pipe Line 
Construction Co. 



































BRUNZE 


TITAN seis: 





























Established 
in 1915 


26 YEARS 
OF SERVICE 
AND PROGRESS 





Trade Mark Registered : 


LLOY 





—preferred by experienced weld- 
ers from coast to coast — are the 
result of many years of TITAN 
pioneering. 


DOUBLE DEOXIDATION, devel- 
oped by TITAN metallurgists, elim- 
inates injurious gases and assures 
increased ductility plus greater 
strength in the weld deposit. 


If you are not acquainted with 
low - fuming doubly - deoxidized 
TITAN alloys: 
TITAN BRONZE and TITAN MAN- 
GANESE BRONZE, try them now. 


Sample rods sent upon request. 


PENN BRONZE, 


Send for newly-issued folder describing 


TITAN Alloys. No obligation. 


TITAN METAL MANUFACTURING CO. 


Bellefonte, Pennsylvania 
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the torch handle. The shield is positioned 
fR f between the welder and the torch tip. 
Patents Thus it is unnecessary for the operator 
to wear goggles. The shield is light in 
7 weight, quickly applicable and removable, 
Torch Shield is adjustable, may be installed in differ- 
2,235,594. Joseph H. Smith, Whittier, ent tips, and may be elevated or rotated 
Calif. Filed Dec. 19, 1939. Issued Mar. at any position with respect to the tip 
18, 1941 This invention relates to a_ of the torch 
shield primarily adapted for use on weld- Rem: » ; 
ing torches, and it aims generally to pro- Lithium Vapor Welding 
vide such a shield as will protect the face 2,235,965. Harold J. Ness, Bloomfield, 
and eyes from flying sparks, bright lights, N. J Filed Jan. 8, 1938. Issued Mar. 
glare, heat and the like. The shield has 25, 1941 A lithiated atmosphere in 
a combination glass and mica window which to perform welding operations is 
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which is fastened by a suitable clamp to provided by the use of such compounds 








IMPROVED _ SIMPLEX ELECTRODE HOLDERS 


Practical — Economical — Light 
1/16” to 1/4” ELECTRODES WEIGHT 15 OZ. EACH 








Style “’S’’ 
(Solaered Connection) 


Jaws of heavy copper alloy of sufficient current capacity and 
strength to withstand duties of its class. Sturdy compression 
spring supported by heat resisting insulating seats. Current can 
not pass through spring. Insulating fibre handle permits firm 
balanced grip. Style "S" (Soldered connection) has rear end 
of fixed jaw cored to receive cable, insulating handle covers 
connection. Style "R" (removeable connection) carries cable 
to a point ahead of handle where it is firmly clamped to pre- 
vent heating. Unnecessary to divide or rearrange cable strands 





Style “R”’ 
(Removeable Connection) 
WRITE FOR CATALOG No. 20 


JUST OFF THE PRESS 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 
THE FIBRE-METAL PRODUCTS CO. CHESTER, PENNA. 


Ze = — ————— 
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OB ane WITH 

uniForm quatity PQ SILICATES of SODA 


WHETHER you make rods or use them, you appreciate 
the dependable binding action of PQ Silicates of Soda. 
The uniformity of every delivery of PQ Silicate enables 
the manufacturer of rods to maintain his quality consis- 
tently, and insures efficient performance to the user. 



























Our Bul. 241 contains useful information. Send for it. 


\I @) Medladlehiq Caardy li. 


General Offices and Laboratory: 125 South 3rd Street, Philadelphia. 
Chicago Sales Office: 205 West Wacker Drive. Stocks in 60 cities. 


SILICATE OF SODA SPECIALISTS 
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as lithium carbonate, oxides 
chloride, lithium containit 


like. The atmosphere for: 


ig 


tive medium to avoid oxidati 





carburization \ coating is , 3 
the welded parts to protect t i i] 
It is stated that as a result : 

homogeneous weld occurs % 


stronger than the parts joi 
lithium acts on the bonding 
render it oxygen free and also 
upon melting. It readily wet 
faces to be joined and flows 
tween the parts thereby pro 
strong bond. High carbon al] 
are particularly suited to weldi: 
method. » « 

Welding Rod 
2,236,148. Arthur R. Lytle, 12 
Falls, N. Y., assigned to The Oxweld 
Railroad Service Co., of Delawa: 
Oct. 26, 1939. Issued Mar. 25, 194] 
welding rod containing more 
but less than 5% chromium 
0.7% carbon; the remainder 
minor proportions of mangans 
silicon, the manganese and silico: 
in a proportion sufficient to causs 
formation of a fluid slag when 
is used for welding 

» « 

Chromium Rod 
2,236,149. Arthur R, Lytle, Niag 
Falls, N. Y., assigned to The Oxweld 
Railroad Co., of Delaware. Filed } 
2, 1939. Issued Mar. 25, 1941. A 
able chromium steel welding 
described for depositing a layer of art 
ing metal upon a heavy, cold metal | 
by oxy-fuel gas fusion-deposition 
ing. The rod contains less 
chromium and between 0.1% and 0.35 
tungsten which imparts to the steel t 
characteristic of hardening to 
tially the same hardness despite var 
tions in the rate at which the steel 
from welding temperatures 

» « 
Hand-Welding Tool 

2,236,162. Edmund J. von Henke, | 
cago, Ill., assigned to American Electric 
Fusion Corp., Chicago, Ill. Filed Ma 
19, 1938. Issued Mar. 25, 1941 
patent relates to a manually oper 
welding tool which includes an 
transformer from which current is 
livered to the welding electrodes. A v 





high amperage current may be obta 
by means of the attached transformer 
» « 

Electrode Holder 
2,236,372. Charles J. Kotchi and Joseph 
Pondelick, Chicago, Il Filed May 2 
1940. Issued Mar. 25, 1941 An el 
trode or wire can be firmly hel 
clamped by means of the holder of t 
patent. Greatly increased leverage 
one of the jaws is obtained bv a 
construction 

» « 

Welding Method 
2,235,385. Alexander Rava, Jersey ( 
N. J. Filed Mar. 23, 1939. Issued M 
18, 1941 \ method of welding by fu 
of the metal parts to be joined com] 
ing the steps of bringing the parts t 
joined into proper welding relations 
with one another and with a wel 
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lect ntermittently storing energy, 
ewe e work circuit from the stor- 
ae while the energy is being 

intermittently releasing the 
us producing a sequence of 
—-aeectional, intermittent arc dis- 
eon f relatively high current den- 
of relatively short duration 
rous e gaseous medium of the gap 
tween the electrode and the metal parts 
he ned. The patent also covers the 
tus for carrying out this method. 

» « 
Multiple Welder 


323. Grover A. Hughes, Youngs- 
te Ohio, assigned to Truscon Steel 
Co., Youngstown, Ohio. Filed May 16, 
1939. Issued Apr. 1, 1941. The appara- 
progressively 
A single base, which 
supports the 


tus of this spot 
welds metal parts. 
serves as an_ electrode, 
A cam shaft, to which a number 
attached, 


patent 


TK 
f§ movable electrodes ~ are 
ings the movable electrodes 
sively into contact with the work in such 
, manner as to maintain the uniformity 
§ the welding current flowing through 
transformer. Hold down 
operated 


succes- 


welding 
ungers are also successively 
by the cam shaft so that the parts being 
welded are held firmly together under 
e welding electrode. Any desired num- 
ber of plungers may be employed ac- 
ording to the capacity of the machine as 
to the length of parts to be welded. The 
cam shaft is also utilized for controlling 
he welding circuit through the medium 
f a time limit switch. 
» « 

Safety Electrode Holder 
2,236,849. Ferdinand W. Hackmeyer, 
Mobile, Ala. Filed May 29, 1939. Issued 
\pr. 1, 1941. The patent points out that 
in an electrode holder it is important to 
rovide some type of switch mechanism 
wr disconnecting welding current during 

e process of replacing electrodes. The 
ovel holder is supplied with a switch 
cated in the handle. This switch is in 
e form of a sliding upright pin fastened 
its lower end to a sliding current 
The lever of the elec- 
trode Jaws can only be lowered to re- 


arrying sleeve. 


ease the electrode when the pin has been 
oved rearwardly. Accordingly, the elec- 

trode can not be removed unless and 

intil the pin has, by means of its move- 
ent, disconnected the welding current. 

Movement and holding of the 

inner 


current 
facilitated by 
e use of spring pressed plungers. All 


irrying sleeve is 


arts of the holder which can come in 
ntact with the operator during use are 
ide of insulating material to 
cks and short-circuits. 
» « 
Resistance Welding 
Robert T. Gillette, Scotia, 
Y., assigned to General Electric Co., 
New York. Filed 23, 1939 
ssued Apr. 1, 1941. When welding an 
rplane propeller or other unit formed 
plates of tapered thickness where one 
t of the seam to be welded is of 
eater thickness than the other, and this 
ckness varies from one end of the line 
welding to the other, it has been found 
it the amount of welding current must 


avoid 


236,998. 


June 
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be continuously adjusted in accordance 
with the thickness of the 
point of welding. 


parts at the 
The apparatus of this 
patent includes a biased roller which 
contacts the work. Through a suitable 
lever system connected to the contacting 
roller progressive changes in thickness 
of work to be welded progressively ad- 
justs the supply of welding current. The 


machine may also be used with spot 
welders as well as with line welders. 
» « 
Probing a Weld 
-.237,570. Edmond B. Maillart, Phila 


assigned to Frederick M. 


delphia, Pa., 





New G-R Model 65 
automatic 
welding. 


Single or multi-circuit 


100 to 1000 amperes range 


GLENN: ROBERT 


oe ee 2 ee 





Outside 
Riveted 
Type 











Model 450, METRO 
Welding Helmet 
(Patents Pending 


METRO 
Welding Goggles 


Distributors wanted 


May, 1941 


(power relays included) or man 


for 
ual 
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Bowers, Chester, Pa. Filed Oct. 7, 1938. 
Issued Apr. 8, 1941. <A_ boat-shaped 
specimen can be cut from a weld by 
means of a novel probing apparatus. The 
includes a concavo-convex saw 
driven by suitable power means and a 
mechanism for yieldably feeding the saw 
to the work. A cut is made from one 
direction and then another cut is made 
from the diametrically opposed direction. 
he circular sectional cuts meet to re- 
move a boat-shaped portion. This patent 
is to the method; while patent 2,237,571, 
issued jointly with the method patent, 
apparatus. The apparatus 


de vice 


covers the 





LIGHT in the NIGHT 


A night shift in your plant is just ONE 
way of stepping up production 
another—and less costly—way is to put 
in G-R production welding equipment 
and get MORE out of EVERY shift. 


Because G-R’s stable arc starts fast, 
puts on metal right in every position, 
you get higher output per man-hour 
with less spoilage. Because G-R delivers 
85 to 95% efficiency, you get more 
welding per dollar's worth of power. 
Seven sizes (125 to 2,000 amp.), with 
Remote Control, Power Factor Correction 
and built-in relays for automatic weld- 
ing available. Write for specifications. 


FACTORY BRANCH OFFICE: 
5651 W. Ohio St., Chicago, Ill. 


S COMPANY, INC. 


A 
‘A | 


MelIrO 


SAFETY PRODUCTS 


A complete line of Welding 
Helmets, Handshields, Goggles 
and Oxy-Acetylene Equipment. 


Send for new catalog. 


ACETYLENE & OXYGEN SUPPLY C0., Inc. 


MANUFACTURERS 


30-30 Northern Boulevard, Long Island City, N. Y. 




















patent was filed Oct. 19, 193 
to the same inventor and assis 
method patent 
» « 

Elongated Joints 
2,237,716. Ralph E. Spaulding 
ville, Fla., assigned to Aetna Iron & Stee 
Co., Jacksonville, Fla Filed : 
1940. Issued April 8, 194] 
method of forming an elong 





between two elongated stee! 
having elongated adjacent ed¢ 
joined, a welding electrode 
along the edges to form a we 
compacting element follows th« 
unit acting on the weld area ile 
area is still plastic under the orig 
of welding, to prevent shrinkag: 
in the welded assembly 

» « 


Multiple Welder 


2,237,747. Henry T. Platz, Det 
Mich., assigned to Briggs Mfg. Co. | 
troit, Mich. Filed Jan. 8, 1940, | 

Apr. 8, 1941. A welder is deserj 


which includes a plurality of wel 





2 
AT * : 
each having an electrode movabk 
fluid under pressure into engage: 


MADE BY THE THOUSANDS WITH with the work to be welded and arrang 
in an electric circuit The welders 
sequentially connected to a_ source 

es AND fluid under pressure to successivel 
the electrodes into engagement wi 


work. The electric circuit Sehudee 


, d , switch operated by fluid pressure to 
These silver brazing alloys are now widely | the circuit. The flow of fluid t 








used on marine work, particularly for connect- | Switch is controlled by a suitabl 
MARINE USES : ll kind o ates H Timed flow of fluid and electrode op: 
OF SIL FOS ing up all kinds of piping systems. Here are | tion js provided. 
4 the reasons their use has spread so rapidly — » « 


and EASY-FLO Reciprocating Electrode 


TOP SPEED — SIL-FOS and EASY-FLO are | 2,234,232. Edwin G. Chambers, Balt 
Salt Water Lines 


fast flowing brazing alloys. They penetrate in- more Md. Assigned to Western Electric 


Fresh Water Lines ay Co., New York, N. Y. Filed Sept 
Lubricating Oil stantly to every corner of a joint and the work- | 1939 [csued Mar. 11. 1941. A «i 
Lines ing temperatures they require are only 1300 | welding apparatus is provided with ty 
ae ‘-losely adjace station: ‘lectrod 
Fuel Oil Lines Deg. F. and 1175 Deg. F. any See: sCey se 


having associated therewith a single ei 


Low Pressure trode movable toward and away 


Steam Lines RELIABILITY SIL-FOS and EASY-FLO the stationary electrodes. The mova 
Steam Heating both contain silver which, to a great extent, is sala bes ee Sa eee 
i 1e two stationary electrodes he 
Lines : responsible for the high strength and ductility | able electrode is mounted on a 

Hot Water Lines : : hich “II: 

Cold Water Li these alloys give. Joints are unaffected by vi- | Which is oscillated to provide a re 
° eter Lines P ° cating movement for the movabl é 

Sprinkler Systems bration, shock, wide temperature changes and 

Waste Lines many kinds of corrosion —they’re permanent » « 

Drain Lines joints — the kind that’s needed aboard ship. Welding Clamp 

Hydraulic Lines 2,234,396. Paul M. Bundy and Alcide 

Compressed Air Both of these alloys are included in Navy and | Beaudett, Albuquerque, N. Mex 
Lines : ; : Feb. 16, 1938. Issued Mar. 11, 1941 


Federal specifications and are used on a wide | optain joclized welding without wu 


Refrigerant Lines . =" 
’ variety of government work. Get all the facts | heating of distant parts of the 


Condenser Piping 


ahaa . + a sas ts parts to be joined, hollow pressure p! 
Flanges & Fittings about their speed and reliability nd econ are disclosed as suitable for clamping 
Pipe Fabrication omy too. Write us for Bulletins WE-5 and | parts to be welded. By circulating a « 
P y I 
Expansion Joints WE-9 ing fluid through the pressure plates t 
Vacuum Systems heat of the welding operation is cont 


to the immediate welding zone. The 
cess is stated to be particularly useft 
welding fractured saw blades. Holes 











punched along the line of, fracture 
welding takes place at the holes. U1 
buckling and metal contraction is av 











ed by the prevention of heat sprea 
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Uf you stick to Arcos. An Electrode for 
Every Weldable Stainless Steel and Alloy. 





ATLANTA, GA, 
BUFFALO, N. Y. 
BORGER, TEXAS . . 
BOSTON, MASS. (Belmont) 
CHICAGO, lll... 
CINCINNATI, OHIO . 
CLEVELAND, OHIO . 
COLUMBUS, OHIO 
DETROIT, MICHIGAN 
ERIE, PENNA. . .. . 
FT. WAYNE, IND... . 
HONOLULU, HAWAII 
HOUSTON, TEXAS 
INDIANAPOLIS, IND. 
KANSAS CITY, MO. . 


4 
flacos CORPORATION 
401 N. Broad St., Phila., Pa. 


“QUALITY WELD METAL EASILY DEPOSITED” 


Distributors Warehouse Stocks in the Following Cities: 


. J. M. Tull Metal & Supply Co. 
" . Root, Neal & Co. 
" Bere Industrial Supply Co. 


’ H. Boker & Co., Inc.; W. E. Fluke 


Machinery & Welder Corp. 

. « « Witliams & Co., Inc. 

i a Williams & Co., Inc. 

. . Williams & Co., Inc. 

C. E. Phillips & Co., Ine. 

i. a oh Boyd Welding Co. 
Wegne Welding Supply Co., Inc. 
Hawaiian Gas Predacte, Ltd. 
Champion Rivet Co. of Texas 
. « « Allied Weld-Craft, Inc. 
Welders Supply & Repair Co. 


KINGSPORT, TENN. 
LOS ANGELES, CALIF. 
MILWAUKEE, WIS. 
MOLINE, ILL. 

NEW YORK, N.Y. 


OKLAHOMA CITY, OKLA. _ 


PAMPA, TEXAS 
PITTSBURGH, PA... . 
PORTLAND, OREGON . 
ROCHESTER, N. Y. 

SAN FRANCISCO, CAUF. 
SEATTLE, WASH. 

ST. LOUIS, MO. 
SYRACUSE, N.Y. . 
TOLEDO, OHIO 


. » » Slip-Not Belting Corp. 
, Ducomman Metals & Supply Co. 
Machinery & Welder Corp. 
Machinery & Welder Corp. 
- « « H. Boker & Co., Inc. 
Hart Industrial Supply Co. 
Hart Industrial Supply Co. 
- - « Williams & Co., Inc. 
- Industrial Specialties Co. 
- + + Welding Supply Co. 
. * Dussmmun Metals & Supply Co. 
.s ove en eee . H. A. Cheever Co. 
. Machinery & Welder Corp. 
- « « Welding Supply Co. 
. « Williams & Co., Inc. 


se oe 

































OG REMADE epee 


DURVU HRULNUVEKDS 
: canted 
5 Sizes of uniform design and quality to fit 


every welding job. 


200, 300, 400, 500 and 600 amperes. 





| 


200 Amperes - INSULATED 
1/16” to 3/16” electrodes 








Each size available plain or 


* 200 Amperes - PLAIN Weight 11 ozs. fully insulated. 


1/16” to 3/16” electrodes we 
_ 


300 Amperes - PLAIN Weight 17 ozs. 
1/16" 





300 Amperes - INSULATED 
1/16” to 1/4” electrodes 








to 1,4” electrodes 





400 Amperes - INSULATED 
1 8” to S 16” electrodes 








Weight 22 ozs 








400 Amperes - PLAIN 


1 8” to 5 16” electrodes 








500 Amperes - INSULATED 
1 8” to 3/8” electrodes 





Weight 33 ozs 


Weight 30 ozs 





$00 Amperes - PLAIN 
1 8” to 3/8 





electrodes 





Light 
Cool 
Perfectly Balanced 





600 Amperes - PLAIN Weight 33 ozs 
1 8” to 38 


electrodes 





Precision-made for easy replacement of parts. 


Ask Your Jobber. or Write 


CHURCHWARD ENGINEERING COMPANY 





NEW HAVEN, CONNECTICUT 





